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Vou. IX. 


NEWS AND NOTES. 


Summer Meet- Upon the invitation of 
ing of Ameri- the governor of the 
can Forestry State of Minnesota and 
Association. the city of Minneapolis, 

the American Forestry 
Association will hold its summer meet- 
ing at Minneapolis on Tuesday and 
Wednesday, August 25 and 26. The 
place of meeting will be the Commercial 
Club of that city. The morning ses- 
sion on Tuesday will be devoted to busi- 
ness. ‘Tuesday afternoon and Wednes- 
day morning and afternoon will be 
given up to the program of the meeting. 
On Tuesday evening the Commercial 
Club will entertain the visitors. On 
Wednesday evening a mass meeting will 
be held and short addresses delivered 
by a number of men prominent in the 
forest movement. 

This promises to be one of the most 
successful meetings ever held by the 
association. The recent creation of the 
Minnesota Forest Reserve and the 
active work to be carried out on it 
under the direction.of the Bureau of 
Forestry commands not only local but 
national attention. The Minnesota 
Reserve is a day’s ride from Minneapo- 
lis, and will well repay a visit, though 
there will be no official excursion by the 
association. On this reserve exists the 
largest solid body of White and Norway 
Pine east of the Rockies, and it is easily 
accessible by rail and boat. The pro- 
gram of the meeting will consider the 
work already undertaken by the Bureau 
of Forestry on the Minnesota Reserve 
and the future policy under the bureau. 
The effect of the reserve upon the state 
and locality will be discussed in its rela- 
tion to the lumber industry, to agricul- 
ture, and to public health and recrea- 
tion. Other questions of national im- 


portance, such as the general future of 
the forest reserves, taxes in their rela- 
tion to private forestry, state forestry 
movements, and forest fires versus re- 
production will also be discussed. These 
and other questions of importance should 
assure much interest and a good at- 
tendance. 


& 


College of On June 17,at its annual 
Forestry tobe spring meeting, the 
Discontinued. Board of Trustees of 

Cornell University de- 
cided to suspend instruction in the New 
York State College of Forestry. This 
action was brought about by Governor 
Odell’s veto of the annual state appro- 
priation of $10,000 for the maintenance 
of the College of Forestry, as noted in 
the June number of FoRESTRY AND 
IRRIGATION. This suspension, the 
trustees add, will hold until the state 
sees fit to provide means for again tak- 
ing up the work. Meanwhile all ap- 
pointments to the instruction force, 
including that of the director, are va- 
cated. 

The act of the governor in vetoing 
the appropriation came as a direct result 
of the report of the legislative committee 
appointed to investigate forest condi- 
tions in the Adirondacks, and while 
some of the points of criticism of opera- 
tions on the college tract embodied in 
that report were well taken, it is regret- 
table that their consideration should 
have had the drastic effect of closing 
the forest school, which was annually 
preparing a number of trained foresters 
at a time when the need for them is 
daily growing more apparent. It is 
also to be regretted that the trustees 
could not see their way to continue the 
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work of the school on their own re- 
sponsibility until they could put it on 
such a basis as would again commend 
it to the state authorities and to again 
receive state aid. 


* 
Western The National Irrigation 
Irrigation Association has begun 
Interests a campaign, already 
the East. proving successful, of 


interesting business men 
of eastern trade centers, and particularly 
of New York, in the reclamation work 
that has done so much for the advance- 
meut of the West. This association, 
through its southern California branch, 
has opened an office in New York city, 
with Mr. C. B. Boothe, of Los Angeles, 
an ardent worker in the interests of irri- 
gation, in charge. Mr. Boothe is al- 
ready in close touch with the Merchants’ 
Association, one of the most important 
business men’s organizations of the 
metropolis, and the members have ap- 
pointed a special committtee on irriga- 
tion to look into the matter and report 
at the first fall meeting. Mr. Boothe 
is at present in Los Angeles, where he 
has just gone to spend some time in 
further enlarging the scope and mem- 
bership of the Southern California Sec- 
tion of the National Irrigation Associa- 
tion. This section has long had a large 
and influential membership among the 
solid business men of the southern part 
of the state, all of whom are deeply in- 
terested in the advantages to accrue 
from an increase in the possibilities of 
irrigation. 


x 
Irrigation Attention is called to 
Works tobe the proposals being 
Built. asked for by the Inte- 


rior Department for the 
construction of irrigation canals,ditches, 
and reservoirs, and the opportunity 
they afford to engineers and contractors. 
Thus in an indirect way industry is 
being stimulated by the government 
works under construction, and money 
will be taken into the country to be 
benefited by the works. An advertise- 
ment of proposals for irrigation works 
appears among the pages devoted to 
such matter in this magazine. 


The particular irrigation system con- 
templated in this case will involve the 
construction of adam in the Truckee 
River, Nevada, to store water for di- 
verting the water through 15 miles of 
canals into the Carson Basin. It is pro- 
posed to take 1,400 cubic feet of water 
per second from the river and irrigate 
with it 200,000 acres of land. Each 
settler will probably be permitted to 
take up 80 acres, to be paid for in an 
amount equal to the cost of the works 
pro rata, not to exceed $15 per acre for 
land and water, and it is expected that 
payments of $1 per acre per year will be 
permitted. This is one of the five great 
projects undertaken by the provisions 
of the national irrigation act. 


* 
Forestry at Harvard University, 
Harvard. through the Lawrence 


Scientific School, has 
established a course in forestry, instruc- 
tion to begin next fall under the direc- 
tion of Mr. R. T. Fisher, who is now in 
the employ of the Bureau of Forestry. 
Mr. Fisher has had considerable experi- 
ence in the forest problems of this 
country, being the author or collabo- 
rator on several bulletins published by 
the bureau. He is particularly fitted 
for a New England school, having given 
much attention to woodlots and forest 
conditions in that section of the coun- 
try. The requirements for admission 
to the course are the same as those for 
any other program in the Lawrence 
Scientific School, and catalogues and 
circulars giving detailed and definite 
information may be obtained from the 
secretary, J. L. Love, 16 University 
Hall, Cambridge, Massachusetts. 


wt 
Tolrrigate Sir William Willcocks, 
Ancient late Director General of 
Babylon and Reservoirs, Egypt, and 
Chaldea. the designer of the great 


Assuan dam, has turned 
his attention to the project of reclaim- 
ing the wonderfully fertile valleys of 
the Tigris and Euphrates rivers, and 
proposes to make use of the canals and 
reservoirs which remain from an an- 
cient civilization. This region was once 
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known as the richest in the world, and 
its cities, Nineveh and Babylon, were 
the centers of a magnificent civiliza- 
tion, built upon the great agricultural 
resources of the valleys in which they 
were situated. It is pointed out that 
although desolation now reigns over a 
large part of the area under considera- 
tion, yet the land has steadily been 
gaining in fertility from the annual 
overflows of the rivers and from the fact 
that no extensive agricultural opera- 
tions have taken anything from the soil. 
With the Bagdad Railway completed to 
form a method of transportation, and a 
rebuilding of old irrigation works, the 
country could again take its place at 
the head of the agricultural regions of 
the world, for no other place is more 
favored for the production of cereal 
crops. Cane, cotton, and tobacco will 
grow in tropic abundance, and it is con- 
fidently expected that capital can be in- 
terested from the financial centers of 
Europe. Labor can be had in abun- 
dance and at a low wage from India. 

In this connection it may be noted 
that the Carnegie Institute has taken 
steps looking toward an investigation 
of the causes of present aridity in that 
part of Syria which was the biblical 
Palestine, and was at one time marvel- 
ously fertile. Various reasons have 
been assigned for its present barren 
conditions, among them being the in- 
crease of alkali and the injurious effects 
which have followed complete deforest- 
ation. ; 


& 


For an We present in this issue 
Appalachian an address by the Hon. 
Forest Reserve. James Wilson,Secretary 

of Agriculture, on the 
advantages to accrue from the estab- 
lishment of a national forest reserve in 
the southern Appalachians. The dis- 
cussion of this subject brings up no new 
matter, as FORESTRY AND IRRIGATION 
has remarked upon it frequently in the 
past, and will continue to do so until 
the reserve stands as an assured fact. A 
bill to establish it has been twice before 
Congress and has been favored by two 
Presidents — McKinley and Roosevelt. 
The latter especially has been strongly 


in favor of it, and sent a special mes- 
sage concerning it to Congress at the 
last session. In June, 1902, a bill pro- 
viding for the purchase of lands for the 
proposed reserve was passed by the 
United States Senate, but not in time 
to be considered by the House before 
adjournment. At the next session the 
bill was not allowed to come to a vote 
in the House, which was highly regret- 
table, since the Senate had passed it 
almost unanimously, and it was known 
that a majority of the Representatives 
were in favor of it. 

The reasons for such a reserve are 
ably set forth in the address printed 
elsewhere in the Magazine, but it is 
worth while to call renewed attention 
to the value of preserving the forested 
areas of the mountains to prevent the 
rapid run-off of the spring rains and the 
annual floods, which destroy so much 
property along the Atlantic Coast rivers 
from Virginia southward. It is an as- 
sured fact that the bill will again come 
up in Congress, and the necessity of 
action is urged on every community to 
instruct its Congressional delegation to 
work for an Appalachian reserve ; and 
it is particularly incumbent upon the 
people of the Southern Atlantic States 
to see that their Representatives and 
Senators present a solid front in this 
matter. 


Sad 


Water Users The Bear Valley Water 
to Buy Plant. Company, which sup- 

plies water to orange 
orchardists in the neighborhood of Red- 
lands, California, is considering a propo- 
sition by which the users of the water 
may buy out the company, which at 
present is formed of men who have little 
direct interest in the irrigation except 
the collection of water rents of the or- 
chardists. The Bear Valley Company, 
by the terms of an agreement now pend- 
ing, will sell its reservoir in Bear Valley 
and its dam site in the ‘‘narrows’’ of 
the Santa Ana Canyon, together with 
its entire system of distribution, for 
$625,000. The water users who form 
the contemplated new company will 
issue bonds to the amount of $900,000, 
to mature in 50 years and bearing in- 
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terest at 5 percent. Sufficient capital 
has already been interested to insure 
subscription for allof the stock. After 
paying the old company for its plant, 
this will leave enough for the construc- 
tion of a dam at ‘‘the narrows’’ witha 
storage capacity sufficient to furnish 
600 inches during the irrigating season. 
In addition to this, a new 9o-foot dam 
can be built in Bear Valley, increasing 
the storage capacity there fourfold. 
Stock in the new company will be issued 
to all users who have acquired rights, 
and in proportion to the amount of water 
used. They will paya fixed charge per 
inch, sufficient to pay interest on the 
bonds, maintenance of plant, and other 
expenses, estimated at 20 cents perinch. 
If this is carried through, the Bear 
Valley irrigation system, the largest in 
California, will be removed from the in- 
terests of capitalists and placed in the 
hands of those to whom the water is a 
direct rather than an indirect benefit. 
The analogy between this plan and that 
adopted by the National Government 1n 
its irrigation projects is apparent. 


»* 


The Passing The accompanying pho- 
of the Three tographs show various 
Sisters. stages in the lumbering 

of three Redwood trees 
reputed to be the biggest lumbered in 
California at one time. They grew 
close together on less than one-half an 
acre of ground, and prior to their fell- 
ing were known as the ‘‘ Three Sisters.’’ 
Although much of the lumber is lost in 
the crashing fall of such monster trees, 
the three made more than 350,000 feet 
of good lumber, the largest making 
150,000 feet. In the accompanying 
photographs, number 1 shows three 
men standing in the undercut of one of 
the trees, which was 19 feet 4 inches in 
diameter. Number 2 shows a smaller 
tree in the act of falling. Some idea of 
its size may be gained from a compari- 
son with the size of the house near its 
base. Number 3 is the butt of a tree 
19 feet 4 inches in diameter, the ladder 
and men on it giving an impression of 
its size. The stump shown in number 
4 is that of the largest of the Sisters, 
and measured 24 feet 6 inches across. 


The falling tree shown in the second 
photograph is not one of the Three 
Sisters, but is interpolated in this series 
as showing graphically the operation of 
felling the Redwoods, from the under- 
cut to the bare stump. While it is to 
be regretted, from some points of view, 
that the Redwoods are being cut so 
rapidly, it has been demonstrated that 
with care to prevent the destruction of 
young growth and a sufficient protection 
from fire, the forests will renew them- 
selves through sprouts, and cut-over 
lands can be profitably lumbered in 45 
years. Mr. E. S. Mainwaring, Forest 
Ranger in the Sierra Forest Reserve, to 
whom we are indebted for the accom- 
panying pictures, suggests the gathering 
of Redwood seeds for distribution over 
the United States, as there are few sec- 
tious with plenty of moisture and good 
soil where the Redwood will not grow. 
It has been tried in a number of local- 
ities and with some success as an orna- 
mental or shade tree, and its growth is 
rapid. 


* 
Irrigation Australia, with an area 
Wells in nearly equal to that of 
Australia. the United States proper, 


has a large arid interior. 
In fact, Andrew Carnegie, in a recent 
speech, referred to this great island as 
a mere shell of civilization around an 
empty interior. Nevertheless, much is 
being done toward the reclamation of 
parts of this arid area, and some irriga- 
tion is being done with deep artesian 
wells. One of these extends to a depth 
of 5,040 feet. The largest flow obtained 
was 6,000,000 gallons daily. The arte- 
sian area is said to be estimated at 264, 
600 square miles, or approximately one- 
tenth of the total area of the island. 


a 


White Pine in In most of the New 
New England. England States there 

are large areas of waste 
land coming up in White Pine, which, 
if protected and encouraged, will soon 
become valuable timber. A study of 
these areas in southeast Maine, south- 
ern New Hampshire, parts of Vermont, 
the north tier of counties in Massachu- 
setts and part of Plymouth county, and 






































STEPS IN THE FELLING OF A CALIFORNIA REDWOOD: 
3. BUTT OF LOG, PEELED OF ITS BARK. 4. THE STUMP. 


OF FALLING, 


some areas in Rhode Island and Con- 
necticut will be made this summer by 
the Bureau of Forestry. The work 
will begin near Mt. Monadnock. This 
will be a continuation of the work begun 
last year. 


wt 
Personnel Dr. John Gifford, for- 
Changes merly assistant profes- 
in Bureau of sor in the New York 
Forestry. State College of For- 


estry at Cornell Univer- 
sity, will shortly leave this country in 
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I. THE UNDERCUT. 2. IN THE ACT 


order to investigate the new Luquillo 
Forest Reserve in the eastern part of 
the Island of Porto Rico. This reserve 
was established only last January, and 
Dr. Gifford’s investigation will have an 
important bearing on its management. 

Dr. Hermann von Schrenk has been 
appointed chief of the Division of Forest 
Products, the appointment to take effect 
July 1. In his new position he will 
have charge of the work in dendro-chem- 
istry, timber tests, and wood preserva- 
tion, which includes the experiments in 
railroad work for the preservation of 
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ties, tests of bridge timbers, and other 
wood material. He was formerly with 
the Bureau of Plant Industry of the 
Department of Agriculture. 


* 


Public Funds Commissioner Richards, 
for Irrigation. of the General Land 
Office, has prepared a 

statement giving the exact amount of 
the fund set apart for the reclamation 
of arid lands under the irrigation act of 
June 17, 1902. . 

It shows a total of $7,530,338 for th 
years 1go1 and 1902, distributed among 
the states and territories as follows : 

Arizona, $81,773 ; California, $503,- 
270 ; Colorado, $628,995 ; Idaho, $507,- 
448 ; Kansas, $49,135 ; Montana, $772,- 
377; Nebraska, $235,194; Nevada, 
$23,414; New Mexico, $147,237; North 
Dakota, $1,227,496; Oklahoma, $1,008, - 
795 ; Oregon, $910,961 ; South Dakota, 
$307,362; Utah, $146,824; Washing- 
ton, $794,088 ; Wyoming, $385,762. 
The total for 1901 was $3,144,861, and 
for 1902 $4,565,516. 

The returns on the sale of public 


- lands for the first three quarters of the 


present fiscal year indicate that the re- 
ceipts will be about equal to the two 
preceding years, so that by the first of 
July the irrigation fund in the treasury 
will be about $15,000,000. 


»* 


Several new forest re- 
serves have recently 
been created by Presi- 
dential proclamation. Two ofthese new 
reserves, the Logan and Manti, are lo- 
cated in Utah. ‘The Logan Forest Re- 
serve is situated near the northern 
boundary of the state, within Cache and 
Rich counties, and is 182,080 acres in 
extent. The Manti Reserve, covering 
an area of 584,640 acres, is in Sanpete, 
Sevier, Emery, and Carbon counties, in 
central Utah. 

The Lewis and Clarke Forest Reserve 
and the Flathead Reserve in Montana, 
along with new additions to both, have 
been combined and will hereafter be 
known bythe name of the former. The 
Lewis and Clarke Forest Reserve is now 
the second largest in the United States, 
containing an area of 4,670,720 acres, 


New Forest 
Reserves. 


and is located in the northwestern part 
of Montana, in Flathead, Teton, Lewis 
and Clarke, and Missoula counties. 


ad 


Steps Taken A mass meeting was 
to Secure held in the city hall 
Reservoir. plaza of Phoenix, Ariz., 
June 7, at which it was 
announced that 10,000 acres had been 
subscribed to the Salt River Valley 
Water User’s Association, the central 
organization with which the federal gov- 
ernment will deal in building a storage 
reservoir on the Tonto site, as told in 
the May number of ForESTRY AND IR- 
RIGATION. This amount will secure 
the construction of the reservoir, and 
other acreages are being signed as fast 
as clerks can make out the papers. It 
is said that many old farmers with an 
inborn fear of the word ‘‘ corporation ’’ 
who have hitherto withheld their signa- 
tures are signing as quickly as possible. 
Mr. George H. Maxwell delivered a. 
strong address in favor of the national 


_irrigation movement. 


os 


To Conserve The Pike’s Peak Forest 
the Water Reserve of Colorado will 
Supply. receive this summer the 

special attention of the 
Bureau of Forestry. A party of seven 
men will make a study of that part of 
the reserve lying south of the cogwheel 
railroad up Pike’s Peak, in order to de- 
termine whether the great damage done 
the land by fire may be overcome, and 
what may be done to improve the drain- 
age conditions. This part of the re- 
serve is of the greatest importance to 
Colorado Springs and Pueblo, which 
derive their water supply from lakes 
and streams withinit. Allof the water 
for Pueblo comes from the Seven Lakes 
region. Nearly the whole tract has 
been burned over, and the destruction 
of timbers has resulted in a very great 
reduction in the water supply. The 
purpose of the Bureau in making this 
study is chiefly to determine what may 
be done to improve the drainage con- 
ditions of the reserve. Colorado Springs 
and Pueblo are growing rapidly and re- 
quire every year a larger amount of 
water. Thesupply,scanty enough now, 
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is likely soon to prove inadequate unless 
the forests, which conserve the water, 
are restored and protected. Astudy will 
be made of the burned areasin order to 
learn what trees are coming up on them 
and how such reproduction may be 
hastened. It may be necessary to plant 
trees on much of the land; if so, tree 
nurseries will have to be established and 
planting plans made. But the princi- 
pal part of the work will bea scheme of 
fire protection. It is absolutely neces- 
sary, if anything is to be done for the 
reserve, that fires should be kept out, 
and only recently have conditions be- 
come so favorable that fire protection 
is practicable. It will be useless to 
plant, useless to improve the natural 
reproduction, unless the provisions for 
keeping the fires under control are made 
effective. There is promise of success 
in this task. The importance of the 
water supply to the adjacent cities guar- 
antees public interest in the protection 
and improvement of the reserve, the 
country is accessible, mines are numer- 
ous, and timber from the reserve is 
easily marketed. 


ad 


A study of the Balsam 
will be carried on this 
summer in the Adiron- 
dacks and in Maine. 
Some work has already been done in 
the Adirondacks, and the object of the 
coming season’s work will be to con- 
clude the study, the results of which 
will probably be published early next 
spring. The main purposes of the in- 
vestigation of Balsam are to determine 
its suitability for use as paper pulp, the 
quantity which is now standing, and the 
results that can be expected in the pro- 
duction of a second crop under conserv- 
ative methods of lumbering. A study 
of the Poplar in Maine has come about 
through the increased use of that wood 
as paper pulp material. Its general 
scope is similar to that of the Balsam 
investigation. The work on southern 
hardwoods is tocontinue the study which 
has already been carried on for two field 
seasons. Its purpose isto determine the 


Studies of 
Commercial 
Trees. 


stand, the uses and possible uses, and 
the best methods of management for the 


FORESTRY AND IRRIGATION 


325 


following important commercial hard- 
woods of the south: Tulip tree, White 
Oak, Post Oak, Chestnut Oak, Bass- 
wood, Chestnut, the Hickories, and 
White Ash. 


m* 


Tree Planting. A number of states are 

. planting trees on waste 
lands and forming forest reserves. In 
some cases the work is one of reforesta- 
tion, and in others it is proposed to 
make trees grow in regions like the sand 
hills of Nebraska, which are unfit for 
agriculture and may be made useful as 
forested areas. 

Indiana.—The State has purchased 
2,000 acres of land in Clark county for 
a forest reserve. Of this tract 1,500 
acres are covered with young second- 
growth timber of varying quality, and 
500 acres are tillable. TheState Forest 
Board will attempt to prove the profit in 
growing native hardwoods, and will 
plant Oak, Walnut, Ash, Hickory, and 
other suitable species and give them 
careful cultivation. The entire tract 
will be placed in timber. 

Kansas.—Secretary Hitchcock, of the 
Interior Department, has ordered the 
withdrawal of 94,732 acres of land lying 
just south of the Arkansas River, in 
Kearney, Finney, Grant, and Haskell 
counties, for a large experiment in 
forest planting similar to that made on 
the Nebraska forest reserves. The 
land will be set aside as a regular forest 
reserve in the usual manner, or Presi- 
dent Roosevelt will be asked to set it 
aside for the direct purpose of experi- 
mental tree planting. The conditions 
are similar to those in Nebraska, the 
region being made up of wind-formed 
sand hills, now covered with bunch 
grass. There is no surface drainage 
and no possibility of cultivation, since 
the sand begins to drift as soon as it is 
tilled. Planting will be begun within 
the next year. 

California.—The Bureau of Forestry 
has planted many acres of burned-over 
lands in the San Gabriel and San Ber- 
nardino Mountains in southern Califor- 
nia during the past winter. Heavy 
rains helped the planters, and the seeds 
of the November sowing have already 
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germinated. This work has had the 
interest and cooperation of the country 
which it affects. The Los Angeles 
County Water and Forest Association 
contributed $266, and the board of 
trade of Pasadena $600, toward the 
expense of planting. The country is 
alarmed at a decreasing water supply, 
and the conserving influence of trees on 
the burned slopes is a vital matter. A 
squad of 10 to 15 men under Mr. T. P. 
Lukens, of Pasadena, has been planting 
seeds for three months. Knobcone 
Pine has been planted in the dry, 
burned spots ; Incense Cedar and Sugar 
Pine in the moister, cooler places, and 
Western Yellow Pine in all situations. 
The work gives promise of good results. 

Nebraska.—One hundred acres of land 
in the sand hills of the Dismal River 
Forest Reserve, Nebraska, were planted 
this spring by the Bureau of Forestry— 
eighty acres in pine seedlings, 100,000 
being set out ; the other twenty acres 
were planted with seed. The work will 
be continued this summer, and the nur- 
sery will be enlarged so as to cover two 
acres. The Bureau intends to increase 
the size of the nursery gradually, so as 
to make it grow enough seedling trees 
every year to furnish sufficient stock 
forthe planting. It is intended to plant 
the whole of the Niobrara and Dismal 
River reserves, which are now barren 
sand hills, to forest. The Dismal River 
Reserve includes 86,000 acres ; the Nio- 
brara Reserve, 126,000. Asurvey of the 
boundaries of the Niobrara Reserve will 
be made this summer. , 


& : 
The federal government 


To Map 
Alaskan has undertaken the map- 
Forests. ping of the forest areas of 


southern Alaska, and for 
that purpose has sent Mr. W. A. Lan- 
gille, a timber cruiser in the employ of 
the Bureau of Forestry, to make a gen- 
eral reconnoissance to ascertain the 
quantity, quality, varieties, and location 
of timber along the Pacific coast from a 
point near the southern boundary and 
working north. He will probably get 
as far as Skagway this year. Other 
cruisers will follow him, as the territory 
to be covered is vast. The results of 
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these surveys will be embodied in maps, 
which will be of great value to lumber- 
men and to others interested in the re- 
sources of the region. A number of 
sawmills are already in operation in 
this region. The rainfall throughout 
this part of the country is great, and the 
sea fogs carry much moisture. As a 
consequence the forest growth is rank, 
there are quantities of down timber, and 
the wooded slopes are covered with dense 
undergrowths and damp moss. Fire 
can make but little headway, and each 
year sees an enormous waste from older 
trees which die and fall. The principal 
trees are Hemlock, Spruce, Yellow and 
Red Cedar. With good methods of 
transportation, lumbering operations 
should vie with fisheries as one of the 
great industries of the territory. 
a 


Addition to A deed has been record- 


Pennsylvania ed in the register’s office 
Forest at Lewistown, Pa., con- 
Reserves. veying 4,613 acres of 


forest land to the state. 
This is all mountain land, situated in 
Armagh township, Mifflin county, and 
will be added to the forest reserves. At 
present the timber on it is young, the 
mature trees having been cut off for 
mine props by the William Whitmer 
& Sons Co., which turned the land over 
to the state for a consideration of 
$13,838, or just $3 an acre. 

& 

The current issue of the 


Forestry and 
‘* Vear Book of the De- 


Irrigation in 


the Year partment of Agricult- 
Book. ure’’ contains much 

that is of interest on 
forestry and irrigation. William L,. 


Hall, Chief of the Division of Forest 
Extension, of the Bureau of Forestry, 
who has charge of all the tree-planting 
experiments carried on by the govern- 
ment, discusses the possibilities of his 
work and makes the significant state- 
ment that the best value from such 
work comes from such areas as have 
been practically deforested, or in places 
where it is desirable to start forest 
growth. ‘‘ Forest planting,’’ he says, 
‘‘is not practicable in those regions 
which are as yet well timbered and in 
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which the reproductive power is suffi- 
cient to renew the stand as the trees 
now standing are cut away. Broadly 
speaking, this includes in the South the 
hardwood region of the Southern Ap- 
palachians and the pine belt from Vir- 
ginia to Texas. In the northeast it 
includes the spruce forests in New York, 
Vermont, New Hampshire, and Maine. 
It includes sections elsewhere, as in the 
Alleghany Mountains. In the West it 
includes the heavily timbered portions 
of California, Oregon, and Washington, 
and smaller @ections elsewhere. In 
other parts of the United States than 
those mentioned above, there are sec- 
tions in which the supply of timber is 
wanting or is becoming insufficient to 
meet the demand and in which the nat- 
ural production is not sufficient to in- 
sure a second crop.’’ 

In an article on irrigation it is stated 
that there are more than 7,000,000 acres 
of irrigated land in the United States, 
and the total cost of irrigating plants is 
$64,289,601. The value of irrigated 
crops for the single year of 1899 was 
$84,433,438, or 30 per cent greater than 
the total coast of the plants. The num- 
ber of irrigatorsin that year was 102,819, 
and the average size of irrigated farms 
was 71 acres. 


sd 


A law passed by the leg- 
islature of Maine during 
the past winter author- 
izes the forest commis- 
sioner to police the timber lands in 
unorganized townships, in order to pro- 
tect them from fire. Under the provis- 
ions of that law wardens will be engaged 
at $2 per day for such time as they may 
be actually employed in fighting fire, 
and assistants may be summoned at any 
time, who shall be paid 15 centsan hour 
for services rendered. Even where the 
selections of wardens are made by actual 
visits to the townships, and the charac- 
ters of the individuals are looked into 
as carefully as may be, it is still mani- 
festly impossible to be assured that a 
warden employed in this way will not 
have his cupidity aroused over the pos- 
sibility of a sure daily wage ; and even 
if a man would not actually set fire to 


Maine Forest 
Fire Law 
Defective. 
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a certain area for the sake of the emol- 
ument from fighting the flames, he will 
be apt to allow the fire to burn more 
than it otherwise might if his amount 
of pay did not depend on the length of 
time he was needed. The consideration 
of this contingency does not arise from 
mere surmise, but from actual observa- 
tions at the time of the recent forest 
fires in the Adirondacks, where the set- 
ting of fires by fighters hired under this 
time system was a matter of common 
comment. 


® 
Forest Contracts have been let 
Building for the construction of 
at St. Louis. the Forest, Fish, and 


Game building for the 
Louisiana Purchase Exposition, to be 
held at St. Louis next year. Anelaborate 
system of tanks and ponds, with appro- 
priate spaces for the exhibition of fish 
and game and all that pertains thereto, 
will occupy the eastern half of the in- 
terior. The entire western half will be 
given up tothe forest display contempla- 
ted by theUnited States government, and 
this will be supplemented by exhibits 
demonstrating the forest policies and 
operations of foreign governments. 
The exterior of the building will be 
severely simple, with no towering fea- 
tures. Its general proportions will be 
pleasing and much color will be em- 
ployed in its decoration. 


* 


Louisiana The Southern Cypress 
Forestry at Company has agreed to 
St. Louis. furnish a full cypress 


exhibit for Louisiana at 
the world’s fair, and will present the 
principal features of the cypress industry 
from the tree to the various finished 
products. This will also be done in the 
case of pines and hardwoods by other 
companies, each trying to eclipse the 
other in the perfection and interest of 
its exhibit. The Louisiana Spanish 
moss will be shown as it grows and as 
it finally appears in horse collars, mat- 
tresses, saddlery work, and upholstery ; 
in another space will be given an exposi- 
tion of the turpentine industry, and in 
another the making of paper from straw, 
rice, wood pulp, and cane. 
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Dams Give Recently two big dams 
Way. went out under the 

stress of heavy floods, 
resulting in considerable property loss, 
but fortunately in no loss of life. At 
Hatch, Utah, on the Panguitch branch 
of the Sevier River, an irrigation reser- 
voir under construction broke its dam 
and destroyed considerable property, as 
well as ruining the prospects for the ex- 
tensive irrigation works contemplated 
for this summer. Hatch is in the ex- 
treme southern part of the state and 
50 miles from a railroad. The other 
dam which was washed out was on the 
Coweeman River, which empties into 
the Cowlitz a short distance above 
Kalama, Wash. ‘This dam was situated 
in a narrow canyon, and when it gave 
way under the pressure of water from 
melting snow a large skingle and saw- 
mill and several bridges were carried 
away in the torrent. The dam was the 
property of the Coweeman Rafting and 
Driving Company, on whom the prin- 
cipal loss will fall. They will rebuild 
as soon as possible. 


ad 


To Solve The Division of Irriga- 
Water tion Investigations of 
Problems. the Department of Ag- 


riculture, through the 
experiment station connected with the 
University of California, at Berkeley, 
will commence a series of experiments 
which will have an important bearing 
on water problems, and particularly in 
California. Some of these will touch 
on a determination of the evaporation 
of water from soil and plant surfaces, 
and from cultivated and non-cultivated 
soil surfaces, and will be under the di- 
rection of Professor Fortier, of Mon- 
tana, and A. P. Stover, lecturer on 
irrigation at the university. An ex- 
haustive study of pumping water for 
irrigation will be made by Professor 
J. N. Le Conte and A. J. Turner, both 
of the College of Mechanical Engineer- 
ing, who will work in connection with 
the irrigation investigations. Another 
phase will be the investigation of pump- 
ing water as it affects the level of ground 
water. In addition to these, the ques- 


tions of seepage losses will be taken up, 
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the duty of water, the value of winter 
irrigation, and the location of wastes in 
irrigating. Theseries of investigations 
will cover a period of two years and 
will be very exhaustive. 


5 ad 


Remove The Journal of the Royal 
Dead Wood, AHorticultural Society of 

England, in comment- 
ing on the statement that there are more 
insect and fungoid pests which attack 
trees in that country than there were a 
few years ago, calls attention to the prev- 
alent carelessness in not removing dead 
trees and branches from otherwise well- 
managed estates. In some cases the 
owner insists on retaining dead growths 
because they are ‘* picturesque.’’ Dead 
trees should be removed and limbs cut 
in all practicable cases, and in pruning 
away the branches they should be cut 
flush with the good growth and the 
wound coated with tar or other sub- 
stance which will protect the cut from 
the entrance of fungi orinsects. When 
this is done the tree covers the wound 
with new bark and no opening is left 
for the penetration of decay into the 
trunk itself. 

»* 


Harvested His It has been urged on 
Own Planting. many persons to plant 

trees as a heritage for 
those who come after them, and the re- 
iteration of this statement leads people 
to believe that there is no profit from 
tree planting to be enjoyed by the 
planter himself. To offset this idea, 
there is the case of a Kansas farmer 
who in 1877 planted trees on a home- 
stead claim, which trees have since 
yielded him timbers for three large 
barns, and have supplied lumber and 
fuel in abundance. Mr. S. Bethers, of 
Rice county, Kansas, began his tree 
planting experiments in 1877, using 
Osage Orange to produce fencing, and 
Cottonwood, Walnut, and a little Soft 
Maple to supply lumber. These trees 
have not only supplied his timber needs, 
but there is now standing a fine grove, 
which adds materially to the comfort 
of his family and his stock, and gives 
protection against storms. His experi- 
ence has been that all trees do best on 
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bottom lands, and that Osage Orange, 
Russian Mulberry, and Box Elder are 
best for higher locations. Native vari- 
eties, he says, give more satisfactory 
results than others. 
ad 
Government The Geological Survey 
Investigations. will make during the 
present year a series of 
investigations of artesian and other un- 
derground waters in the eastern United 
States, and these will embrace areas in 
all of the New England States. New 
York will have two problems investi- 
gated—the waters of Long Island, and 
this, in connection with the complete 
soil survey of that area by the Bureau 
of Soils of the Department of Agricul- 
ture, will give much useful information 
to farmers and others ; the second relates 
to the occurrence, composition, and 
economic value of the spring waters of 
the whole state. New Jersey will also 
have a complete survey for underground 
waters, and in the South, Georgia, Ala- 
bama, Mississippi, Kentucky, and Ten- 
nessee will have their water resources 
of this nature examined. Arkansas, 
Missouri, Iowa, Minnesota, Wisconsin, 
Illinois, and Michigan will also have 
certain areas investigated. 
»* 
Racing for The Sax Francisco Chron- 
Redwoods. ce is authority for the 
statement that the Pacific 
Coast railroads, including the Santa Fé 
line and the Southern Pacific, are con- 
templating extensive operations for en- 
tering the north coast counties of Cali- 
fornia, which have heretofire been 
without railway connection with the rest 
of the state. It is supposed that the 
bone of contention is found in the Red- 
wood forests, and that it will not be long 
before these great tracts will be lum- 
bered if railroad facilities are provided 
for getting the product to lucrative 
markets. This supposition is borne out 
by the fact that the Santa Fé line has 
recently acquired control of large areas 
of Redwood forests. The transconti- 


nental roads realize that they have in 
these vast timbered areas a ready stock 
of profitable freight available from the 
date of the opening of any track pene- 
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trating them, and that the business can- 
not be exhausted for many years. Even 
with complete deforestation, it is prob- 
able that the country will still be valu- 
able as an agricultural locality on ac- 
count of its abundance of moisture. 


ad 


Largest Dam British engineers in 
in the World. India propose to dam 

the Tungrahbadra River, 
which flows through the Madras Prov- 
ince, for the purpose of irrigation, to 
offset dry-season conditions. ‘The dam 
is to be built at Hospet, which is near 
the center of the southern portion of the 
Indian peninsula, and will be nearly a 
mile long and 150 feet high. This will 
form a lake 40 miles long, with an area 
of 150 square miles, and impound 200, 
000,000,000 cubic feet of water. As 
compared to the great dam at Assudan, 
Egypt, itcan be seen that the Tungrah- 
badra dam will be a quarter of a mile 
shorter, but about twice as high, and 
willimpound six times the amount of 
water. However, if the Nile dam 
should be raised to the height originally 
planned, and for which the foundations 
were built, this disparity would not be 
so great. 


5 
Uses for On account of decreas- 
Wood Waste. ing supplies it is becom- 


ing more and more im- 
portant that many mills manufacturing 
lumber products should find ways to 
utilize waste wherever possible. Saw- 
dust, for example, can be easily con- 
verted into wood meal, and one or two 
mills for the process cost little and take 
up but a small amount of room. This 
meal can be used in a variety of ways, 
and in Germany, where a‘greater use of 
waste products is made, there is con- 
siderable industry in the manufacture of 
pressed tiles, for use in the arts, and 
particularly in compositions for insula- 
tion in electrical work. Coarser waste 
can be made into wood wool with the 
proper machinery, which can be placed 
in any odd corner, requires but little 
power or attention, and gives good 
profits. Wood wool is useful for pack- 
ing material, and, being elastic and 
clean, is much used for bedding in hos- 
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pitals or barracks. The finest kinds of 
the wool are also used for antiseptic 
bandaging. .Almost any waste can be 
converted into oxalic or acetic acid, and 
by distillation wood alcohol and other 
products may be obtained. At present 
the United States does not make as much 
use of waste as it should in any of its 
industries, but finds it a matter of ex- 
pense instead of income. The lesson 
learned in the cotton industry, whereby 
the vexatious problem of disposing of 
the seeds was solved by making them 
an extremely valuable part of the crop, 
can be profitably pondered by many of 
the lumber-manufacturing interests. 


Rad 


Artesian The United States Geo- 
Basins in logical Survey has pub- 
Idaho and lished a preliminary re- 
Oregon. port of the survey made 


by Israel C. Russell of 
the artesian basins in southwestern 
Idaho and southeastern Oregon. This 
report bears directly on the question of 
irrigation in those states, and the re- 
sults shown are more favorable for arte- 
sian wells than had at first been antici- 
pated. It was discovered that the geo- 
logical conditions in the Snake River 
Canyon from the vicinity of Glenn’s 
Ferry westward to the boundary be- 
tween Elmore and Ada counties and in 
the Bruneau and Little Valleys are such 
that a surface flow may be expected. 
This was named the Lewis artesian 
basin. In southeastern Oregon the re- 
connoissance in Oregon showed that a 
surface flow may be expected in at least 
three valleys in addition to that of the 
Snake River. These are the broad val- 
ley in which Malheur and Harney 
Lakes lie, Otis Valley, and the valleys 
of the north and middle forks of the 
Malheur River. 


&* 
Other Woods It is becoming more and 
Wanted. more necessary that a 


substitute shall be found 
for Spruce in the paper-making indus- 
try, and it is probable that experiments 
will show many trees which can be 
profitably utilized, and thus serve the 
double purpose of keeping the industry 
alive and saving the Spruce from total 
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destruction. The possibilities of straw, 
corn stalks, and waste from sugar cane, 
have not yet been exhausted, and the 
prevention of waste has never had suf- 
ficient attention. Spruce has so far es- 
tablished itself as the pulp material jar 
excellence, that most manufacturers will 
hear of noother. Nevertheless Poplar, 
Cottonwood, Hemlock, and even ‘‘ Old- 
field’’ Pine are being used, and for the 
best paper a blend of other woods is 
used in connection with Spruce. In 
spite of the present prejudice in favor of 
Spruce pulp, there are signs which point 
toward the use of other pulps with no 
admixture of Spruce at all. 


ad 


New Wells Near Exeter, Tulare 
for Irrigation. county, California, wells 

are being driven and 
pumps installed for a system of orchard 
irrigation. The lifts‘are high ones, and 
the pumps are run by electric power. 
Almost all the land is side-hill property, 
and the amount of water required is not 
large. The same contractor has set up 
fourteen plants in the neighborhood 
since last summer, and four more are 
contemplated. 

& 


News of what is an- 
nounced as an important 
and valuable discovery 
comes from Liverpool, England, where 
Mr. R. A. Powell is said to have per- 
fected a process which vulcanizes, pre- 
serves, and seasons wood, and makes it 
extremely hard without brittleness or a 
tendency to split or crack. It is also 
claimed that the wood treated is imper- 
vious to water, and that the treatment 
is equally efficacious for all kinds of 
wood. ‘The process may be applied to 
either hard or soft woods, and in the 
case of the latter it renders them tough 
and hard. It includes a boiling in sac- 
charine substance until the pores are 
filled with solid matter, after which the 
moisture is evaporated at a high tem- 
perature. The treatment takes but little 
time, and considerable material may be 
completed and ready for use daily. It 
is believed that the experiment will help 
solve the question of the preservation of 
railway ties. 


To Prolong 
Life of Wood. 
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CAPTAIN GEORGE P. AHERN, 


DIRECTOR OF THE PHILIPPINE FORESTRY BUREAU. 


United States Military Academy at West Point from New York in July, 1878. Graduat- 

ing four years later, he was assigned to duty with the infantry arm of the service, and 
served at Forts Snelling, Minn., and Shaw and Missoula, Montana. He was appointed pro- 
fessor of military science at the Montana College of Agriculture i in 1891, and held that position 
until 1898, with the exception of some details to recruiting duty in the East. He served in 
Cuba in 1898, and since that time served at various official duties in New York and Washington, 
until ordered to Manila, where he arrived early in 1899. While in the Philippines he was 
entrusted with important administrative details, and was on duty with the Court of Claims 
until April 14, 1900, when he was transferred to the Forestry Bureau, He returned to the 
United States for a short time in 1901 to study forest methods and to secure trained foresters 
for the Philippines service. 

Captain Ahern’s first active interest in forest work was at the Montana College of Agricul- 
ture at Bozeman, where, in addition to his duties as instructor in military tactics, he was 
professor of forestry. He interested himself particularly in an exhibition of the commercial 
and other timbers of Montana for the World's Columbian Exposition at Chicago in 1893. 
After his work with the Court of Claims in Manila, and his organization of the United States 


C*taited AHERN was born December 29, 1859, and received his appointment to the 
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patent service in the islands, he was detailed to take charge of forest work, and later organized 
and was placed in charge of the Forest Bureau at Manila. He has taken a great interest in the 
promotion of biological study of the flora and fauna of the islands, and has gathered about him 
a number of young scientists who are doing good work in developing the ultimate object he is 
seeking—the fullest possible knowledge of the natural economic resources of the Philippines. 
He is constantly on the alert to enlarge his working force and to bring out of the chaotic 
general impression that the islands are very rich some particular facts which will show wherein 
the true values may be found. The Philippine forests are rich in material, and Captain Ahern’s 
task is to gather information and to institute methods which will make the material available 
in the best way. 


THE PROPOSED SOUTHERN APPALACHIAN 
FOREST. RESERVE.* 


BY 


HON. JAMES WILSON, 


SECRETARY OF AGRICULTURE. 


T occurred to Congress to instruct 
me to study the Southern Appa- 
lachian forest range so as to give them 
some information with regard to condi- 
tions there, what effect the destruction of 
the forests down there might have upon 
that locality and, incidentally, upon all 
the people of the United States. In- 
structing me to do anything of that 
kind means that I am to find a scientist 
to doit. The department of Agricul- 
ture has something like one-half, or a 
little more, of the scientists under pay 
and direction of the United States Gov- 
ernment. Theystudy what pertains to 
production from the soil all along the 
line. Weareall fellows with those who 
work in the fields with their coats off, 
those who are wrestling with nature and 
her products. And so it was my privi- 
lege to send down some of our foresters, 
who were accompanied by geologists— 
famous men from the city—and they 
made a careful study of that great back- 
bone of the eastern United States. 
There we find the highest peaks, the 
highest mountains east of the Missis- 
sipi, the oldest formations, the locality 
that has watched over, if I may use the 
expression, the formation of the eastern 
half of the United States. And when 
the geologist communes with those 
mountains he learns much of their his- 
tory in what he has seen, of another age 


before the lower lands around them 
emerged from beneath the waters. The 
purpose is to save the mountain tops 
and the forests extending along that 
range from its northern to its southern 
extremity for a reserve or pleasure 
ground for the people of the United 
States. What Congress is proposing to 
do now should have been done half a 
century ago, and if the reserve had 
been made there then and the northern 
people had met the southern people and 
had communed in that pure atmosphere 
up there, some things that have unhap- 
pily occurred might not have occurred 
within the last half a century. But 
now materialistic questions present 
themselves with regard to these great 
mountains. It is very interesting to 
study them in all their relations. No 
matter to what lines of science a man 
may devote his time he will be inter- 
ested in studying the great Southern 
Appalachian range. It has so much of 
interest all along the line. 

The most interesting feature of any 
country is its people. In that region 
you find people whose forefathers were 
there probably two centuries ago, and 
if the impression ever reaches you, as it 
has found its way into some of our 
minds, that they are a lower order of 
humanity, banish that thought at once. 
There are as fine people, pure people, 


* Lecture delivered before National Geographic Society. 
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in those great mountain ranges and 
gorges as you will find anywhere in the 
world. I did not notice that the ladies 
wore dresses from Paris, nor that the 
gentlemen wore diamonds in their shirt 
fronts, but I did see the image of God 
in the faces of those grand mountain- 
eers, and the women—the mothers, the 
daughters, the wives—strewing with 
fresh flowers the narrow way of life. 
You find no other strain in those moun- 
tains. 

After spending half a day to get to 
the top, you will have left the most 
magnificent samples of hardwoods in 
the valley—Black Walnut and Cherry 
and other valuable kinds. As you go 
up the mountain, Nature changes her 
plantings. You come to the Chestnut 
Oak, you find the Chestnut itself, and 
you get past them and come to the very 
tip top of the range, where you find the 
Balsam Fir struggling with nature for 
a living ; but you find more than that. 
The most beautiful flowers I have ever 
seen in my life—flowers that are seen 
nowhere except on those mountain 
tops—are found up there, as if nature 
were making amends for the hardships 
presented. Rhododendrons are found 
up there, and they are surpassingly 
beautiful both in flower and foliage. 

Those rocks, the geologist who ac- 
companied our party informed me, are 
of the very oldest. They seem to have 
a working plan, a relationship between 
them and the woods whose roots encircle 
them and cover them from observation, 
and I suppose no plants on the face of 
the earth have to be so industrious and 
work so hard as the roots of those trees 
have to do to find a sustenance from 
those rocks. As is well known, they 
do and they must, and, where nature is 
let entirely alone and not interfered 
with, that relation continues beautifully 
and goes on from yearto yearand from 
century to century, and that grand ag- 
gregation of the finest hardwoods we 
have in the United States continues, and 
little sediment finds its way to the valleys, 
although the heaviest rainfalls on the 
continent are there, with the exception 
of alittle section in the northwestern part 
of the United States. Still, that rain 


permeates gradually through the leaves 
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and the rootsand intothe rocks, and finds 
its way out farther down in springs that 
are the headwaters of the great rivers 
of the Gulf States. There is much in- 
terest attaching to those rivers and to 
those mountains that are the guardian 
angels of the infancy of those magnifi- 
cent streams. Those streams are hard 
working. There are over 6,000,000 
spindles now in the Southern States— 
those Gulf States and those Southern 
Atlantic States—being turned a consid- 
erable part of the time by the waters 
that come down from those mountains. 
There seems to be a well-understood 
plan between the manufacturer and 
nature in that regard. The mountain 
holds the moisture until it is needed in 
the summer time, and then lets it out 
gradually. 

Up to the present time something like 
one-fifth of all the cotton grown in the 
Southern States has been manufactured 
mostly in this region, and without doubt 
the time will come when all the raw ma- 
terial of that kind will be manufactured 
there. People from the East are going 
there and taking capital and skill. 
People from the North are going there 
and taking capital and skill and enter- 
prise, and seem to feel very much at 
home among the Southern people. 

But mischief is being done now. The 
bark mill, the saw-mill, the fire, and 
the farmer are at work denuding those 
magnificent hills, and if the process goes 
on it will only be a question of time when 
the rivers will have no nursing angels in 
those mountains, when the great rain- 
fall on those mountains will find its way 
down into the valleys, carrying every- 
thing movable with it and going as a 
torrent on its way, wreaking destruction 
as it goes, until it reaches its level in 
the Atlantic Ocean. You would blame 
the farmer? He has tostruggle at best 
to make a living in those mountains. 
He clears the hill of wood so as to grow 
a little cornorrye. Heclears it higher 
and higher up until he reaches the very 
top. In a few years the soil he finds 
there, that gives him a light crop to 
begin with, is all gone. Where the 
woods are let entirely alone you find 
no wash; but where they have been 
stripped off immediately destruction be- 
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gins, and the debris is washed down 
from the hills until the primitive rock 
is reached again. All the disintegra- 
tion that has been going on there for 
centuries back is washed away when 
the roots are destroyed, and no new dis- 
integration taking place, the wash from 
those hills goes on down, covering the 
little farms and the valleys and wreaking 
destruction until it reaches its level in 
the Atlantic Ocean. The fires do a very 
great deal of mischief in that mountain 
range. The bark mills furnish a market 
for the bark of the magnificent Chestnut 
Oak, the great tree furnishing a ton of 
bark when cut down for the purpose of 
getting that bark, and let lie until the 
next fire comes so that it may be de- 
stroyed. 

The proposition now, with regard to 
remedying the evils that are going on 
and multiplying, is that the United 
States Government should own those 
mountain tops—not necessarily to dis- 
turb the homes of any of the people 
there. There will be work enough for 
all the people who now live in those 
mountains in the care of the forest re- 
serve. The United States Government 
now possesses 70,000,000 of acres of 
forest reserves in the Western States, 
and is planning new reserves. The 
President of the United States has power 
to create a forest reserve whenever he 
thinks it wise, and our late Presidents 
have thought it wise, and new reserves 
are being planned continually. The 
South has no forest reserve. It should 
have. There should be a reserve reach- 
ing as far as the rivers require protec- 
tion in theirinfancy. Every river from 
the Mississippi northward to the Poto- 
mac finds its rise in that range of moun- 
tains. The rivers on the northwest of 
the mountains, like the Tennessee and 
the Ohio, are also fed, so that the people 
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living on the Tennessee and the Ohio 
are just as much interested as the people 
living in all those Gulf States and those 
Southern Atlantic States. The taking 
care of the agricultural interests of the 
Southern people is imperative upon the 
nation. The United States will suffer 
whenever any one feature will suffer. 
The progress and prosperity of our com- 
mon country will be retarded whenever 
the interest of any one section is retarded. 
The destruction going on in the Appa- 
lachian range at the present time is detri- 
mental to the progress and prosperity of 
all the United States. It will not cost 
a great deal of money for the United 
States to buy those lands and hold them 
as a forest reserve,and put roads through 
them, and beautify them, and sell the 
crop of wood that may be harvested 
every year, which will furnish more than 
is now produced, conserve the best in- 
terests of the forest, and provide a de- 
lightful summering place for all the peo- 
ple of the valleys between that range of 
mountains and the Gulf States on the 
one side and the Atlantic coast on the 
other. The man from the North will 
go down there in summer. The man 
from the South will come up there in 
summer. The expense of caring for 
the reserve will be abundantly found in 
the annual crop of woods that may be 
sold. 

These are the plain statements with 
regard to the proposed Appalachian 
Forest Reserve. Iregarditasmy duty, 
and the duty of the scientists associated 
with me, to consider the interests of 
every human being under the American 
flag who produces anything out of the 
soil. It isour duty to give the country 
the facts, to inform Congress along those 
lines, so that they may do their duty, 
not only to those of us who live now, 
but to future generations. 
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CULTIVATION OF RICE IN THE UNITED 
STATES. 


A CROP 


THOUGH GROWN 


WHICH MUST DEPEND ON 
IN HUMID 


IRRIGATION 


AREAS. METHODS 


USED IN THE PRINCIPAL RICE-GROWING DISTRICTS. 


BY 


LESLIE HARRISON. 


T can be stated that rice cannot be 

grown without irrigation, and for all 
practical purposes that statement will 
hold true; for while it is true that 
‘* Providence ’’ rice has been grown in 
the past, and is grown yet, it is also 
true that rice grown without the artifi- 
cial application of water has compara- 
tively small commercial value in the 
rice industry of the Southern States. 

The methods of cultivation and irri- 
gation are widely different in the two 
great rice districts of the country ; for 
excepting the fact that the resultant 
crop is the same, and that both are 
grown by means of irrigation, there are 
few points of likeness. For example, 
Carolina rice-growing is historically the 
oldest in the country, and its present 
methods show almost the same primitive 
conditions which have characterized rice 
cultivation from its first Asiatic begin- 
nings. Louisiana and Texas, on the 
other hand, whose industry has more 
than taken the place that was once oc- 
cupied by South Carolina and Georgia, 
make use of the most improved methods, 
with expensive modern machinery for 
harvesting and threshing, and are now 
engaged in irrigation works of great 
magnitude. 

Rice growing is not by any means a 
new venture in this country. In 1694 
a storm-tossed Spanish vessel put into 
Charleston harbor, where it lay for some 
time to undergo necessary repairs. Dur- 
ing this stay the captain of the vessel 
gave to one of the citizens of the town 
a handful of rough rice. From this one 
handful, through careful seeding and 
cultivation, developed the notable Caro- 
lina rice, now world-famous. Foralong 


time Georgia and the Carolinas furnished 
the principal part of the rice crop of the 
country, and for a number of years pre- 
ceding the civil war these states pro- 
duced 105,000,000 pounds of cleaned 
rice annually. At the present time the 
annual yield is about 50,000,000 pounds. 

Louisiana now produces more than 
half of the rice raised in this country, 
the annual output amounting to some 
200,000,000 pounds. The history of her 
rice industry dates back to the exiled 
Acadians—French settlers from Nova 
Scotia—who in the last half of the 
eighteenth century began the raising of 
‘* Providence’’ rice; but providential 
rain was not to be depended on, and fat 
years were invariably followed by lean 
ones, so that irrigation came to be more 
and more desirable, until now the sys- 
tems of Louisiana are among the most 
elaborate and valuable in the country. 


IRRIGATION OF RICE IN THE CAROLINAS 
AND GEORGIA. 


The rice industry of the Atlantic coast 
is confined to tidewater areas from Cape 
Fear to the Florida boundary of Georgia. 
In this area there are about 80,000 acres 
on which rice might be grown, but, asa 
matter of fact, only about half of this 
is cultivated. The water supply is en- 
tirely from coastal rivers, and the plan- 
tations must lie far enough above salt 
water to avoid its bad effects on the. 
fields. This limits the cultivation to a 
strip lying not more than 30 miles from 
the coast, and seldom less than 15. In 
a few cases where the river water is 
brackish at certain seasons, storage res- 
ervoirs are provided to offset these con- 
ditions ; and where the water is always 
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too salt or the lands are above tidewaterx, 
the planter must depend on water taken 
from inland streanis, lakes, or reservoirs. 

Almost all the irrigation in the Caro- 
linas and Georgia is of a simple nature. 
When reservoirs are required a small 
stream is dammed, so that the water 
backs up to form a reservoir, while the 
land below is irrigated by direct flow 
from the dam through suitable ditches 
or canals. 

In the case of irrigation from tide 
water, banks or levees are thrown up, 
and these are pierced by ‘‘trunks,’’ or 
long boxes made of heavy timber and 
closed by a sort of gate at each end. 
These trunks are placed at an approxi- 


to drain the field, the inner gate is held 
permanently open, while the outer one 
closes when the tide is up, thus pre- 
venting any inflow. 

Drainage forms an essential part of 
rice culture, being absolutely necessary 
at the time of harvesting. Undertiling 
is of advantage in the Atlantic coastal 
fields only when the water is supplied 
from reservoirs or lakes. The rivers 
carry too much sediment during the 
freshet season to make a system of 
under-drainage successful, as the tiles 
would soon become clogged; yet the 
slopes are for the most part fit for good 
drainage with but little grading. A 
system of low dikes and small ditches 





Courtesy Department of Agriculture. 


COMBAHEE RIVER, SOUTH CAROLINA, A TIDAL STREAM ON WHICH THE MOST EXTENSIVE 
CAROLINA RICE PLANTATIONS OCCUR, 


mately mean distance between the limits 
of high and low tides, so that the water 
of high tide will flow through them onto 
the fields to be flooded, or so that the 
flood water may be turned off at the 
time of low tide. The gate at either 
end of the trunk is so arranged as to 
act as a valve, the pressure of the water 
against it serving to keep it shut unless 
it is held open by a lever provided for 
that purpose and worked from the top 
of the retaining bank or levee. Water 
flowing in at a time of high tide can be 
retained on the field for as long a time 
as is desirable, for when the tide drops, 
the water inside of the levee is held by 
the automatic closing of the inner gate. 
In the same manner, when it is desired 


through the field accomplishes the de- 
sired results of equable application and 
depth of water, with rapid run-off when 
a draining of the field is desired. 

Rice is a shallow feeder. Its mass of 
roots spreads out just below the surface, 
and none of them strike down to any 
great depth. On this account all plow- 
ing is shallow, generally not more than 
3 or 4 inches deep, though a greater 
depth might be advantageous as giving 
more plant food. In some places the 
ground is so stiff that it is flooded before 
plowing. Afterwards it is put in con- 
dition by disc harrow and roller. 

On lands flooded by-rivers which carry 
rich sediment fertility is easily assured, 
but in many instances, and particularly 
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in the growing of upland rice, fertilizer 
is needed, and this should be of a high 
grade to give best results, as cheap fer- 
tilizer is a false economy. Naturally 
the fertilizer varies in different localities; 
but cotton-seed meal, blood and bone, 
and other well-known mixtures are used, 
most of them containing a good percent- 
age of potash. 

In planting great care must be exer- 
cised in the selection of the seed rice, in 
order that it may be free from the vol- 
unteer ‘‘ red’’ rice and from weed seeds. 
Uniform kernels are also desirable, as a 
uniform crop will permit of a higher 
polish than kernels that vary. The seed 
is sown in March and April, and early 
sowing has many advantages, though 
some crops are put in as late as June, 
with varieties which mature quickly. 
The time of sowing also differs in dif- 
ferent sections, and is affected by the 
weather and to some degree by the mi- 
grations of birds, which work havoc on 
the crop, either when planted or in the 
fall when the grain is in the ‘‘ milk’’ 
stage. The grain is planted either by 
drills or in hoed trenches and dropped 
by hand. The drilled method insures 
an even stand, whichisa matter of some 
importance. It may be even planted 
broadcast and harrowed in or it may be 
planted in hills. Some planters recom- 
mend the latter method, as it insures 
easy cultivation and a more effective 
campaign against weeds. 

After planting, the next important 
step is flooding, and this is done soon 
after the seed is sown, sometimes on 
the same day. Seed that is not to be 
covered is clayed before planting by 
stirring it in clayed water, so that the 
flooding will not float it. Flooding 
serves several purposes. It protects the 
grain from the birds and causes quick 
germination. This water is left on the 
field several days, or until the seed is 
well sprouted. It is then drained off 
and no more water is applied until the 
plants are well up and the fields show 
considerable green. Thena ‘‘stretch’’ 
flow is turned on for a few more days, 
until the plants are about six inches 
high, affording nourishment to the 
rice and impeding or destroying weed 
growths. When the plants have at- 
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tained a sufficient growth under the 
stretch flow the water is gradually low- 
ered toan average depth of a few inches, 
and remains on the field for a period of 
from two weeks to a month, the dura- 
tion depending on local soil conditions. 
Then the dry growth follows for about 
a month and ahalf, and during this 
time the crop is cultivated with horse 
or hand hoes; weeds and volunteer rice 
are removed, and in some cases an in- 
termediate flooding is made to protect 
the plants from grubs. When the plant 
begins to joint the harvest flow is turned 
on and this is kept almost touching the 
rice heads until their bending tells that 
the grain is ripe. The field is then 
drained for harvest. 

The quantity of water required for 
irrigation is not looked into, but it is 
probable that here, as in many other 
places, the fault of over-irrigation is a 
common one. The supply from tidal 
streams is almost unlimited, and the 
whole question of water rights is never 
brought up, as there are none. 

Harvesting machinery is not used, 
the grain being cut with hand hook or 
sickle. The beds inthe field are narrow 
and usually small, to permit of complete 
drainage, and this would entail much 
breaking down of the grain and subse- 
quent waste if a harvester were used. 
The grain is cut before it is dead ripe, 
or while the lower eighth of the head is 
still ‘‘in the milk,’’ forif cutting is de- 
layed until the head is quite ripe, there 
is much loss from the shelling out in 
handling. A high stubble is left, on 
which the grain cures for a day or two, 
when it is placed in shocks after being 
put up in straw-bound sheaves. As 
soon as possible, in order to avoid loss 
from storms, the grain is taken to the 
threshing-houses. These are perma- 
nent structures, one on each plantation, 
built on the bank of a stream or tidal 
canal, where tugs and lighters can get 
the rice to take it tomarket. The mill- 
ing is a complicated process, for, after 
threshing, the rice or ‘‘ paddy’’ still 
has two coverings—a coarse outer husk 
and a thin close skin. These are taken 
off by special processes, and the differ- 
ent products—bran, flour, grain, and 
chaff—separated. In addition to this, 
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the commercial article is always polished 
to give the grain the smooth, pearly ap- 
pearance, which artificially enhances its 
market value, but detracts from the real 
food value. 


RICE IN LOUISIANA 


TEXAS. 


IRRIGATION OF 
AND 


The rice of the Gulf States is now 
grown mainly on the uplands, and does 
not depend on tidal irrigation. With 
the use of modern methods and ma- 
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civil war, but until they do so they can 
not easily compete with improved ma- 
chinery at home or cheap labor abroad. 
The production could and should be 
doubled, as we now produce less than 
half of the rice consumed in this coun- 
try, and the use of rice as a staple arti- 
cle of food is constantly increasing. 
Acadian success with Providence rice, 
intermittent as crops were, showed that, 
with proper methods of cultivation and 
irrigation, Louisiana was particularly 
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BREAKING SOD WITH GANG PLOWS AND TRACTION ENGINES FOR RICE PLANTING, BAY CITY, 
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chinery, the industry has developed into 
a leading one in these two states, while 
it has declined in the Carolinas and 
Georgia. 

During the last fifty years, however, 
rice production in the United States has 
grown but little, and only the present 
time sees any great advance in produc- 
tion over the crop of 1850, for the de- 
cline in the Atlantic States has offset the 
advance in the Gulf States. It is possi- 


ble that the former may adopt some of 
the methods in use in the latter, and 
thus regain the prestige held before the 


fitted for this crop. At first, the only 
attempt at irrigation was the raising of 
levees above the rice fields to reserve some 
of the heavy rainfall, instead of allowing 
it to waste into the bayous. When water 
was needed to flood the fields, the levees 
were cut and the water allowed to flow 
on the plants; but in dry seasons this 
method of irrigation was worthless, and 
something more dependable had to be 
devised. Later it was discovered that 
upland soil was especially suited to the 
growing of rice, good crops being ob- 
tained in wet seasons, and it became 
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only a matter of getting water to them 
when large areas could be cultivated and 
the industry could furnish a profitable 
commercial venture, worthy of the en- 
listment of capital. 

The introduction of the steam-pump 
furnished the impetus which was needed. 
After some failures with pumps of wrong 
type or limited capacity, large centrif- 
ugal pumps were introduced to raise the 
water from bayous to canals. From 
these canals the water was pumped di- 
rectly on the fields, and the problem 
was practically solved. 

Yet there were a number of local con- 
ditions which made irrigation very dif- 
ferent from what it was elsewhere. For 
example, it might be said that the only 
point of similarity between the Louis- 
jana rice canal and the irrigation canal 
of the Western States is that both are 
filled with water for the purpose of irri- 
gation. Beyond that the comparisons 
are contrasts, to use a Hibernianism. 
For instance, water flows in the western 
ditch and stands at a level in the rice 
canal ; the source of supply in the West 
is above the field to be irrigated, and 
below it in Louisiana; the canal of the 
West is dug below the surface of the land 
through which it passes, while the rice 
canal is built up on the surface of the 
ground, and on the highest ground to 
be had; the western canal holds water 
poorly, losing much through seepage 
through the soil, and the levees of the 
rice canal are impervious. 

The proper construction of these 
levees, however, is of prime importance. 
The surface of the ground upon which 
the levees are to rest must be absolutely 
clear of all vegetation, and must then 
be plowed and pulverized, so that the 
earth embankment placed above will 
make a good ‘‘joint.’’ To aid in this, 
deep furrows are plowed in the founda- 
tion earth, and the levee banks are built 
up firmly and of good material. This 
has to be done to prevent devastating 
breaks, as some of the canals are so 
large that they appear to be rivers of no 
inconsiderable size. Indeed, it is pro- 
posed to navigate some of them with 
lighters and barges for the transporta- 
tion of ‘‘paddy’’ from the threshers 
to the mills which turn out the finished 
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product. For examples of the great 
size of these canals, we have the Eagle 
Lake Rice Irrigation canal, 17 miles 
long and 200 feet wide ; the Trespalacios 
canal, 4% miles long and 200 feet wide, 
and the Treadway canal, 25 miles long 
and 220 feet wide. Anothercanal, now 
under construction, will be 56 miles 
long and 175 feet wide. 

Owing to the fact that these canals 
are practically on a level and have no 
current in many cases, they are subject 
to obstruction through the growth of 
water weeds, and these constitute a se- 
rious menace to the usefulness of the 
smaller ditches, unless the growths are 
removed. 

The water in these canals all has to be 
pumped, and in most cases from bayous 
which are below the sea-level, onto lands 
which lie as high as 70 feet above. For 
such a raise it is necessary in most places 
to have several lifts, the first one being 
from the bayou or stream, and the others 
at intermediate points along the canal. 
The pumps are of two types only, both 
suction pumps, however—the centrif- 
ugaland rotary. The former is the more 
popular, as it does not need direct con- 
nection with the propelling machinery, 
being run by belt or rope transmission. 
The rotary pumps, when properly es- 
tablished, should be more efficient than 
the centrifugal, and as they are run 
much more slowly, there is less wear and 
tear; but the increased cost of installa- 
tion, owing to the necessity for perma- 
nent and strong foundations, limits their 
use. Boilers and engines are of varied 
patterns, but any that are good will 
serve the purpose. ; 

Fuel is of three kinds—coal, wood, 
and oil. Of these, coal is the most ex- 
pensive and oil the cheapest and most 
convenient to handle. Wood can be 
had near at hand, as most of the bayous 
are in heavily wooded districts; but the 
cost of labor brings the price above that 
of fuel oil, which is delivered from the 
nearby Texas oil fields at a low rate. 
In Texas particularly, where much of 
the irrigation is from artesian wells, 
crude oil is the most important factor in 
the fuel and power question. 

From the canals the water is distrib- 
uted over the fields through measuring 
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flumes, and is held at different levels in 
the sloping field by means of low levees, 
over which the water may flow until all 
the levels are flooded. Planters are now 
making these levees in the fields very 
flat and with gradual slopes, so that 
they interfere but little with the culti- 
vable surface of the ground and allow the 
passage of the reaper and binder for 
harvesting. Since the water rises to 
the tops of these field levees, almost an 
average crop of rice is raised on them, 
and the fact that they can be cultivated 
and harvested makes it possible to keep 
out the weeds and red rice. 

The application of water to the crop 
differs in some particulars from irriga- 
tion on the Atlantic coast. In the first 
place, the Louisiana farmers depend on 
early rains to start the crop, and need 
no flooding to protect the grain from 
birds, since the reed-bird or bob-o-link 


is not the pest in Louisiana and Texas 
that it is in the Carolinas and Georgia. 
The first growth of the crop, or until 
the plants are from six to ten inches 
high, is made without artificial applica- 
tion of water, but after that the fields 
are kept flooded until within ten days 
of harvest time, when the levees are 
cut, and the water drains off rapidly by 
means of ditches provided for that pur- 
pose, leaving the ground dry enough to 
permit the use of the reaper and binder. 
As the harvesting machinery is similar 
to that used elsewhere for wheat, so 
also is the threshing outfit. Mills are 
large and form an industry by them- 
selves, not being in any way connected 
with the separate plantations, as is the 
case in the Carolinas. 

Several things will have to be done 
before the rice industry of Louisiana 
and Texas will be placed on as good a 
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basis as that of the Atlantic seaboard 
in the matter of water supply. At pres- 
ent magnificent operations are going on, 
and great ventures are being pushed 
forward under state and national sanc- 
tion. At present in many localities the 
bayou supplies are being overdrawn, so 
that many acres have had to be aban- 
doned on account of lack of water, and 
in some instances brackish water has 
backed up from the sea because the 
bayou supplies have been so depleted. 
There seems to be no recognition of 
water rights on some of these supply 
streams and bayous, and’ as a canse- 
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quence there are too many pumping 
plants on some, all of them being poorly 
supplied in dry seasons. In Texas, 
where artesian irrigation is used to a 
greater extent, the flow can be readily 
measured, the duty of water calculated, 
and only enough ground planted to be 
sufficiently irrigated ; but development 
for the present threatens to be too rapid 
for present institutions to keep pace 
with it, and some radical departures 
will have to be made to secure all water 
needed and to protect users in their 
rights to that water. 


THE EVOLUTION OF THE AXE. 
BY | 


DR. JOHN GIFFORD, 


NEW YORK STATE COLLEGE OF FORESTRY. 


EW of us realize the important part 
the axe has played in the devel- 
opment of civilization. Of all tools, it 
is the one of greatest usefulness and the 
one which we could afford the least to 
spare. In early times, when machines 
and tools were more precious, it was of 
greater importance, but even today the 
pioneer uses it in preference to other 
tools. With it he fells the forest and 
builds his home. 

Few of us realize also the many 
changes in the axe from the roughstone 
hatchet of the savage to the perfected 
steel implement of today. No wonder 
the aborigines were unable to combat 
the forest, and no wonder civilization 
gained its greatest progress in the 
grain-yielding plains. 

The savage in the forest of the trop- 
ics without this implement is barely 
able to hold his own, and is little more 
than the hundreds of other animals and 
plants with which he struggles for a 
livelihood. 

The axe had its beginning in a pound- 
ing implement of rough stone. It grad- 


ually developed into a tool with an edge 
for hacking and pole fory pounding. 
Its efficiency was finally increased” by 


the addition of a handle. It has re- 
mained a combined pounding and cut- 
ting implement up to the time of the 
manufacture of the double-bitted steel 
axe. A chopper goes into the woods 
to cut, and the larger the cutting edge 
at his disposal the better ; but as a tool 
for general utility the double-bitted is 
inferior to the common single-bitted axe 
with curved hickory handle. 

A good axe should be solid steel. It 
is said that hand-made axes tempered 
by the heat of natural gas are the best. 
It should have a curved blade with 
bulging faces; such an axe throws out 
the chips and does not stick. These 
carefully proportioned curves give tothe 
American axe its great efficiency. A 
professor of art in Germany once said 
that a thing with artistic lines is usually 
the thing of greatest utility, and he gave 
as an illustration the American axe. 

Illustrations I and II are from the 
collection in the Smithsonian Institu- 
tion. Illustration I shows the evolu- 
tion of the axe of the Old World. 

Axe No. 1 istheearliest and simplest 
form of cutting implement known to 
have been made by man. It was 
roughly flaked from a nodule of flint; 
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OLD WORLD; FROM PHOTO OF COLLECTION 


AT THE SMITHSONIAN INSTITUTION, WASHINGTON. 


France. No. 2 is a cutting implement 
of flint shaped by chipping in Sweden. 
No. 3, of flint, shaped by chipping and 
finished by grinding inSweden. No. 4 


was made of non-chipable material, 
pecked intoform and then ground. No. 
5, made of non-chipable material, pecked 
into form, ground, and then polished ; 
the pole was roughened for insertion in 
a wooden handle ;. Switzerland. 


No. 6 





is ground serpentine, fitted in staghorn 
socket for insertion in wooden handle. 
No. 7 is cast bronze, with blade and 
provision for insertion of wooden han- 
dle. No. 8, cast bronze, blade flat, with 
raised edges for insertion in wooden 
handle. No. g, cast bronze, with wings 
and stop to aid in fixing handle. No. 
10, cast bronze, with wide wings at 
sides and hook at upper end to aid in 
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fixing handle. No. 11, cast bronze, 
socketed for insertion of handle; ring 
at side to aid in fixing handle. No. 12, 
stone, pecked into shape, ground, and 
drilled for insertion of handle; Sweden. 
No. 13, stone, pecked into shape, ground, 
and drilled for insertion of handle. No. 
14, iron axe, with curved pole, used for 
cutting timber in Fusan, Korea. No. 
15, modern Americanized European 
chopping axe of iron and steel 

in use throughout the world. 

Illustration II shows the 
evolution of the axe of the 
American Indian. 

No. 1 is simply a broken 
stone, used for hacking and 
pounding. No. 2, stone, made 
from oval water-worn boul- 
der, chipped from one side to 
a rude edge, possibly hafted ; 
Virginia. No. 3, notched stone 
axe, fragment of rock chipped 
slightly on margins and notch- 
ed for attachment of handle ; 
Virginia. No. 4, ground stone, 
water-worn pebble of trap 
rock, pecked or battered into 
shape and then ground to an 
edge; pole used as a hammer ; 
Rhode Island. No. 5, stone 
axe, grooved, of porphyry, 
pecked into shape, then 
ground; encircling groove 
with bordering ridges for at- 
tachment of handle; Massa- 
chusetts. No. 6, grooved stone 
axe; fine-grained stone ground 
all over; flat back, groove with 
bordering ridges for attach- 
ment of handle; Ohio. No. 

7, grooved stone axe; two- 

edged, groove in middle, with = yy, 
bordering ridges, surface 

ground and part polished ; 

Pennsylvania. No. 8, grooved stone 
axe, blade nearly round, ground all 
over, groove near pointed pole for 
attachment of handle; Costa Rica. 
No. 9, stone axe, squarish outline, 
polished all over, with notches in 
edges for attachment of handle, pole 
hollowed to fit handle above. No. 10, 
stone axe, semi-lunar blade, with tenon 
or stem for insertion of handle; Brazil. 
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No. I1, copper axe, with winged pole 
for attachment by cords to handle; 
Cuzco, Peru. No. 12, stone axe, water- 
worn pebble, pecked and ground to 
edge, hole drilled through center flat- 
wise, pole squared and ground length- 
wise for attachment of handle by cords ; 
Bolivia. No. 13, copper axe, chopping- 
knife form, stem or pole perforated for 
attachment of handle; Peru. 


AMERICAN 


THREE GERMAN AND TWO 
AXES. 


Illustration III shows three typical 
modern German axes. ‘These imple- 
ments differ radically from the common 
American axe,.but are not so clumsy 
and inefficient as they appear at first 
sight. For the purpose of comparison 
one single-bitted and a double-bitted 
American axe are included in the pic- 
ture. 








PRACTICAL IRRIGATION IN HUMID AREAS 


METHODS EMPLOYED AND RESULTS OBTAINED 
FROM .THE APPLICATION OF WATER TO CROPS 
IN REGIONS OF CONSIDERABLE RAINFALL. 


BY 


BRISTOW ADAMS. 


PART II. 


HE first part, published in the June 
number of FORESTRY AND IRRI- 
GATION, described irrigation for truck 
gardens in the New England and Mid- 
dle Atlantic States. This, the conclud- 
ing part, takes up the question of 
irrigation in the southern and western 
parts of the humid area of the United 
States, and gives the general conclusions 
arrived at from the examples presented 
in both papers. 

Florida-—It must not be supposed 
that the Atlantic seaboard states be- 
tween Maine and the Florida peninsula, 
outside of the two previously enumera- 
ted, do not make use of irrigation, but in 
general it may be stated that these three, 
of the extreme Eastern States, have put 
in the most expensive plants, and ones 
involving greater outlays of time and 
ingenuity, as well as money. Maine, 
Connecticut, and Rhode Island, of the 
New England group, have small areas 
in irrigated crops, the water in the first- 
named state being pumped from wells, 
while in the latter states the water is 
diverted from streams along bottom 
lands at no other cost than the ditching. 
New York and Pennsylvania of the 
Middle Atlantic States, and the two 
Carolinas, Georgia, and Alabama to the 
south, make use of irrigation in some 
degree, but as in the case of Connecti- 
cut, only where every convenience is 
afforded for direct application of water 
from wells or streams without expen- 
sive plants. In mostcases the increased 
value of the crop for one year will more 
than pay the entire cost of installation 
of irrigation service. 

When we come to Florida, however, 
the irrigation question becomes broader, 
more complicated, and more important 


in the state’s agricultural development. 
Conditions of soil and water supply 
make possible in some localities a system 
of sub-irrigation, easily installed, ex- 
tremely effective, and simply operated. 
While Florida has an abundance of rain- 
fall, it is subject to severe drouths, es- 
pecially during the growing period, from 
February to June, when produce for 
northern markets should make its best 
growth. Underlying the whole state is 
a high-water table, from which an un- 
limited supply of water can be drawn 
atalltimes. In many localities the soil 
is sandy to the depth of about 4 feet, 
under which sand there is an impervious 
bed of clay or hard-pan. Beneath this 
hard-pan, at varying distances of from 
10 to 60 feet, abundant water can be 
had with a strong surface flow. This 
is piped from the well to the upper side 
of the tract to be irrigated, where it is 
conducted into a long pipe, having at 
intervals downward extending valved 
pipes which discharge into terra-cotta 
pipes, each having an elbow turned to- 
ward the piece of ground to be irrigated. 
From these elbows, which are just above 
the hard-pan, there extend into the field, 
in the direction of the dip or inclina- 
tion of the ground, lines of unglazed 
tile, with a cross-section of the shape 
of a horseshoe, open-side down toward 
the hard-pan. When water is needed 
the valves or cocks at the upper end of 
the field are opened and the ends of the 
tile drains at the lower end of the field, 
where they discharge into a drain or 
open ditch, areclosed. The water from 
the loose joints and open bottoms of the 
tiles is taken up through the soil. When 
the ground is sufficiently wet the water 
is turned off at the supply pipe, the ends 
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of the drains are opened to carry off the 
excess water, and the operation has been 
completed with but little expenditure 
of time and labor. It can be readily 
understood, however, that this system 
is available for use only where the con- 
ditions described exist. Where the 
hard-pan comes within 3 or 4 feet of the 
surface, this is a complete and satis- 
factory system, rendering its user abso- 
lutely independent of rainfall; but soil 
conditions have to be thoroughly under- 
stood before such a system is installed ; 
otherwise every bit of work and expense 
might be wasted. 

Another Florida system, where crops 
are tilled by hand, is based on the use 
of overhead iron pipes with sprinklers. 
A pump connected with a well forced 
the water through a main pipe—run 
straight across the center of the field— 
and from this main pipe laterals are run 
out at right angles to each side, clear 
across the field in the other direction. 
At intervals along these laterals are 
stand-pipes about 4 feet high, and on 
top of these are rotary sprinklers. The 
lateral pipes are only about a foot above 
the ground and are supported on solid 
board partitions, thus dividing the field 
into compartments, each of these being 
tilled separately. The most unique 
thing about this scheme is the protec- 
tion it affords against frost. When 
there is any danger from freezing, 
wooden bows are put across these beds 
or compartments, and sheets of cotton 
cloth are stretched over these ; then the 
main supply pipe is connected with the 
steam-boiler and steam forced through 
all the pipes, raising the temperature 
beneath the sheets, and over the whole 
field, many degrees above thefrost mark. 
This insures the grower against the two 
causes which operate toward a loss of 
crops in Florida—drouth in spring and 
early summer and freezing in winter. 
Thus equipped, the gardener is inde- 
pendent of the vagaries of nature as 
known in Florida, and has reduced the 
question of production to a certainty. 

The foregoing systems are examples 
of what has been done by wide-awake 
irrigators in Florida in adapting special 
means to special needs. The method 
employed on the leading farms, after the 
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water supply has been secured from 
well, stream, or lake, is to run continu- 
ous underground cement pipes to hy- 
drants, plugs, or standpipes, from which 
the water is distributed in furrows. The 
pipes are made and laid at the same 
time by a machine working in a trench 
previously prepared, and extend without 
break to any part of the field. The pipe 
is composed of two parts sand and one 
of cement, with a usual inside dimension 
of 3 inches and an outside one of 6 
inches. Sand is obtainable everywhere 
in the state, and the cost of such pipe 
is about 10 cents a foot. 

Texas — Passing by the extensive rice 
irrigation works of Louisiana and Texas 
and other Southern States, as enterprises 
requiring great areas and large capital, 
although there are many small tracts 
which grow rice profitably, we come to 
the general question of the value of irri- 
gation in these states as an offset for 
drouth conditions. A glance at the 
figures for the four principal crops of 
Texas—cotton, corn, wheat, and oats— 
shows their total annual valuation to be 
about $200,000,000. A dry year cuts 
these values in half, which represents 
an actual loss to the state of $100,- 
000,000. It is not to be expected that 
irrigation will save this amount in a 
season of drouth, but it should do much 
to obviate a large part of the loss. 

The coastal plains and the artesian 
belt in the neighborhood of San Antonio 
could make greater use of irrigation 
than at present. Mr. F. F. Collins of 
San Antonio, irrigates from an artesian 
well, making his crops sure, and ex- 
plaining that therein lies the big profits 
in farming. He purchased 148 acres of 
mesquite prairie, having sufficient slope 
to allow water to reach all parts of it by 
gravity. His well flowed 1,000 gallons 
per minute, enough water to irrigate 
400 acres. A second well was put down, 
but the combined flow was uo greater 
than that from the single one, showing 
that the first one had just about gauged 
the capacity of the water vein. 

The farm was divided into 12'4-acre 
plots, each with a small, comfortable 
house and good barn. Water pipes were 
conducted from a 4,000,000- gallon reser- 
voir, into which the well discharged 
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JUMBO HOME-MADE WINDMILL, TYPICAL 


PREVAILING WINDS ARE FROM ONE DIRECTION. 


Courtesy U. S. Geological Survey. 


KANSAS-NEBRASKA PLAINS, WHERE 
VIEW NEAR LINCOLN, NEBRASKA, 


THE 


SHOWING PART OF RESERVOIR IN FOREGROUND. 


without pumping, the head of water 
being 20 feet above the surface. The 
land was cleared of its mesquite timber 
in 1900, and was ready for crops in the 
early spring of 1901. Garden truck 
was grown, and the return on the in- 
vestment was 14 per cent for the first 
year. The rent charged was $22.75 per 
acre, which, after deducting $2.75 land 
tax, made a net return of $20. One 
tenant sold his crop of Irish potatoes at 
the rate of $250 per acre, and in the fall 
planted the same ground with sweet 
potatoes, which netted $275, making an 
annual income of $525 per acre for the 
area in potatoes. A German tenant, 
from the proceeds of one year’s work, 
paid all expenses of a family of five, 
including stock feed for the entire year, 
and at the end of the time had $3,600 in 
bank. 

Mr. Collins has purchased an adjoin- 
ing tract, where he will put the same 
methods in operation, and has built 
another reservoir, with a capacity of 
12,000,000 gallons. Bothof these have 
been stocked with black bass, showing 


another use to which they may be put. 
The example will be followed by other 
land-owners in the neighborhood of San 
Antonio, but the wonder is that more 
people do not take upthe matter. Here 
conditions were simplified to the fullest 
degree. Water was good and abundant, 
and could be directed to land of mar- 
velous fertility without any expense for 
pumping plant. 

Kansas.— In northwestern Kansas 
and southern Nebraska the windmill 
plays a more important part in regard 
to the water supply than in other parts 
ofthe country. Here most of the water 
obtainable is found in underground 
channels, and the supply seems practi- 
cally limitless. Windmills of every pat- 
tern are in use—from the clumsy home- 
made affair to the best of the steel type 
which has been perfected to a high de- 
gree of efficiency. Also the Kansas 
wind, as is well known, sweeps over 
the prairies with a steady and unremit- 
ting force, affording the cheapest of 
power. With the use of reservoirs 
much of this windmill-raised water is 
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available for irrigation, and the gentle 
slopes of the undulating prairies make 
the application an easy matter. On ac- 
count of the steadiness of the wind there 
is much more to be said in favor of the 
windmill for the plains of the middle 
West than for the states east of the Mis- 
sissippi; for it must be borne in mind 
that the windmill is very apt to stand 
idle during the period it is most needed 
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in the Kast, for the drouth times are also 
times of least wind, when no breezes 
stir and the land seems to bake in its 
own shimmering heat. 

Wisconsin.— Mr. George H. Patch, of 
Stevens Point, Wis., has made some 
valuable contributions toward the gen- 
eral practice of irrigation in humid re- 
gions. His method of applying water 
is of the simplest. He uses a large 


Courtesy U. S. Geological Survey. 


WINDMILL AND WATER ELEVATOR ON BLUE RIVER, NEAR MILFORD, NEBRASKA. 
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sluice hose of oiled duck with lateral 
ports in it, each extending over a short 
apron to avoid deep washing at the 
points where.the water is applied. 
These ports open directly into the fur- 
rows to be irrigated, a few being opened 
at a time, then closed, and a few more 
opened further along until the entire 
field has been watered at oneend. The 
sluice hose may then be moved out to 
the limit reached by the water of the 
first operation, the same program is re- 
peated, and the whole piece of ground 
is watered according to its needs. He 
states, as a result of experiments, that 
well water is apt to be richer with ni- 
trates (plant foods) than water taken 
from streams, but found that by stirring 
up the mud and muck of decayed vege- 
tation in the stream from which some 
of the water was pumped, much of this 
silt could be deposited on the ground, 
improving its quality, its fertility, and 
making the water spread better and go 
farther in the furrows. 

Mr. Patch’s experiments brought out 
many practical points of this nature, 
and though they were undertaken with 
this end in view rather than with the 
idea of trying to prove the value of 
irrigation, which he was already sure 
of, they bore out his belief by giving a 
75 per cent increase in yield of straw- 
berries, and would have given a much 
greater percentage if strawberries rather 
than knowledge based on experience 
had been what he most desired. 


The descriptions of actual working 
plants given above show that the idea 
for irrigation in the humid regions is 
far beyond the stage of the mere propa- 
ganda and well into the realm of real 
practice; yet it must be admitted that 
the practice is spreading slower than it 
should when its manifold benefits are 
considered. There is little real value 
in urging the merits of irrigation, for 
its merits should be well known. 

In the humid states the question of 
the water. supply need give but little 
trouble. There are many farmers who 
have running streams in every field, but 
who do not apply the water to the 
ground, and the great trouble is that 
they do not know the best methods. 
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Perhaps the easiest way is to pump the 
water from running streams to an ele- 
vation from which it could reach all 
parts of the farm, and the amount of 
water carried by a stream at any given 
point can be easily determined. On 
many farms the water can be distributed 
by gravity over the best bottom areas 
from a dam. 

Where pumps are used, the kind of 
pump will depend largely on the water 
supply. The centrifugal pump is per- 
haps best for an open well or for pump- 
ing from a stream or reservoir, but 
must never be given a suction lift of 
more than 20 feet; but the water from 
such a pump can be forced an additional 
20 feet in elevation.. If the water is to 
be lifted more than 20 feet, or sprinkled 
on the land under pressure instead of 
being flowed on, a direct-acting suction 
pump must be used. Force pumps may 
be used where large quantities of water 
are needed, but for usual purposes sim- 
ple pumping machinery is best, and the 
general cost for the average types is 
less than $100. 

For the power to run the pump local 
conditions must be consulted. On the 
whole, gasoline is one of the most satis- 
factory powers, and serviceable engines 
can be installed for about $100 or more, 
depending on the horse-power required. 
The objection to the use of windmills 
has been stated above, and for exten- 
sive work they are out of the question 
unless they pump into a reservoir from 
which the water can be distributed direct 
by gravity. Steam boilers and engines 
are less advantageous than gasoline be- 
cause they require more care and con- 
stant attention. In some cases the 
water itself may be made to furnish the 
power for raising it, but this is somuch 
a matter of local conditions that it is not 
worth while to make general statements. 
A water-wheel may be used, or, where 
it is desired to store water from a 
stream, a hydraulic ram is the best ap- 
paratus. 

When we come to the question of 
transportation of water, the field widens, 
so that a description would degenerate 
into a mere catalogue. Pipe lines of 
iron, vitrified sewer pipe, and of wood 
are in common use. The oiled canvas 
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DISTRIBUTING WATER FROM A 12-INCH 





Courtesy U. S. Geological Survey, 


CANVAS HOSE, STEVENS POINT, WIS. 
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hose, previously described, is more 
and more coming into use and has 
many advantages. Wooden troughs, 
elevated or on the ground, are used by 
many truck gardeners, but here again 
local conditions and materials will de- 
termine what is best in individual cases. 

For water storage a reservoir on the 
highest part of the farm: will be found 
valuable in many instances, though with 
a powerful pump and a good water sup- 
ply it can be done away with. Tanks 
may be said to be valueless, as small 
ones are not worth much and large ones 
have to be constructed at prohibitive 
cost. Where it is not possible to have 
cement or masonry lined reservoirs, a 
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simple and practical way is to dig out 
the reservoir and puddle the sides and 
bottom to make it water-tight. Even 
in sandy districts this can be done by 
hauling clay into the reservoir and then 
puddling by driving cattle over it while 
a small amount of water is put in with it. 

In the application of water it must be 
borne in mind that for furrow irrigation 
there must be aslope of at least one foot 
in one hundred. For level ground the 
sprinkling method is best. Where there 
are very steep slopes, terrace irrigation 
will be found advisable, with ditches 
running parallel with the contour lines 
instead of at right angles, as is the case 
with gentle slopes. 


ECONOMIC VALUE OF FORESTS. 


AMERICAN AND ENGLISH ECONOMISTS HAVE PAID 
LITTLE ATTENTION TO THIS SUBJECT IN THEIR 


WRITINGS — AN 


BY 


INVITING 


FIELD OF STUDY. 


PROFESSOR ERNEST BRUNCKEN, 


BIL.TMORE FOREST SCHOOL. 


N the writings of English and Amer- 
ican political economists hardly 
more than casual mention can be found 
of the economic function of forests and 
forest products, notwithstanding the 
fact that forests and the industries de- 
pending upon their products are second 
in economic importance to agriculture 
alone. The German and French econo- 
mists have not so utterly neglected this 
branch of their science. Yet even they 
do not treat it with the same thorough- 
ness which they accord to such branches 
of production as farming and mining. 
If one wishes to inform himself thor- 
oughly on matters of this kind he must 
go to the writings of foresters, espe- 
cially German foresters. 

The reasons for this strange default 
of economists may be found in the pe- 
culiarity of forest wealth production, 
which sets it apart from every other 
kind of economic production. One 
must have considerable knowledge of 


technical forestry in order to understand 
these peculiarities fully, with the eco- 
nomic consequences flowing from them, 
and some such technical knowledge is 
needed even to appreciate the existence 
of such peculiarities. Yet even the most 
elementary acquaintance with forestry 
is often lacking in the mental equip- 
ment of economists. 

The peculiarities of the forest as a 
branch of economic production are 
briefly these: Every other form of pro- 
ducing wealth from the land yields a 
harvest once a year, or at most there is 
a short period of preparation, as in 
orchard culture, after which there is an 
annual harvest. In the case of the 
forest from 20 to 150 years must elapse 
before a harvest is possible. Although 
there is an annual increase in value, 
that increase cannot be withdrawn. It 
must of necessity be reinvested in the 
same business, as it were. Nor is the 
value of the final crop merely the sum 
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of the annual increments. It is rather 
the result of many and complex biologi- 
cal and economic forces, to analyze 
which all the skill of the technical 
forester is required. 

A second peculiarity of the forest is 
that there is no definite time when the 
crop is mature, as there is in every form 
of agriculture. To say at what par- 
ticular time a forest should be cut and 
replaced by a young crop, in order to 
get the highest possible value, very 
elaborate analyses are needed, taking 
into consideration physical, biological, 
and economic factors. This cannot be 
done by the economist who is not also 
a forester, and consequently the field is 
not attractive to him. 

An additional reason, perhaps, why 
American and English economists have 
so conspicuously neglected the economic 
relations of the forest is the circum- 
stance that in neither of these countries 
has there hitherto been much productive 
forestry. England has depended for 
its lumber supply upon importation, and 
in the United States we have merely 
harvested the supply unaided Nature 
provided. We have practiced what 
might be called extractive instead of 
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productive forestry. As a consequence 
the commercial side of the lumber trade 
has seemed more important than the 
productive, and our economists may 
have taken the statistics of this trade 
for all there was of the economic rela- 
tions of forests. 

It must be obvious to the economist, 
forester, and statesman that the adop- 
tion of a proper forest policy by this 
country must be even worse than the 
hit or miss affair it will be under the 
best circumstances unless this economic 
factor is fairly well studied. Nor will 
it be sufficient for our purpose if we 
simply acquaint ourselves with the re- 
sults of the German forest economists’ 
work, for they have naturally concerned 
themselves almost exclusively with con- 
ditions where forest wealth is the prod- 
uct of cultivated woodlands, while in 
this country we are at best in the tran- 
sition stage of what I have called ex- 
tractive forestry, and the economic 
consequences must of necessity differ 
accordingly. 

There is here an inviting and almost 
virgin field for the labors of a few well- 
trained and intelligent American econo- 
mists or foresters. 


FLOODS AND IRRIGATION. 


A SUGGESTION AS TO HOW DESTRUCTIVE 
FLOODS IN CERTAIN REGIONS MAY BE CON- 
TROLLED AND TURNED TO VALUABLE USE. 


BY 


GUY ELLIOTT MITCHELL, 


EDITOR THE NATIONAL HOMEMAKER. 


VERY manufacturer in the United 
States has had a twofold economic 
interest in the great floods which have 
been sweeping down the Missouri and 
the Mississippi. The most generally 


recognized interest lies in the fact that 
much property has been destroyed, 
many farms devastated, and the pur- 
chasing capacity of a large number of 
producers crippled, handicapped, and 
in many cases obliterated. 


Another 


feature of the flood problem which is 
not so often thought of is the question 
of the solution of this national problem 
through the construction of govern- 
ment storage reservoirs. It has been 
demonstrated beyond question that a 
comprehensive system of reservoirs to 
store and regulate flood waters which 
can be depended upon every spring, at 


‘the heads of the Missouri, the Arkan- 


sas, the Platte, and their tributaries, 
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would so reduce the flow of the Mis- 
souri River before it reaches St Louis 
as to keep not only it, but the Missis- 
sippi, within safe bounds. 

Of course, the flood sufferer who sees 
a great yellow surge going by St Louis 
six or seven feet higher than the dan- 
ger line may well express some skepti- 
cism as to the possibility of the govern- 
ment or any other agency constructing 
reservoirs sufficiently gigantic to im- 
pound all this excess of water. 

But the reservoirs themselves would 
be only a part of the storage system. 
Of course the construction of such res- 
ervoirs would mean that the waters safe 
in them would be used for irrigation, 
and the official surveys indicate that 
something over 30,000,000 acres is the 
amount of land which can be irrigated 
from the water supply running eastward 
from the Rocky Mountains. Had such 
a system been in operation the June 
floods would have been diverted, first, 
into the great storage reservoirs neces- 
sary to irrigate this land; second, into 
the hundreds, if not thousands, of miles 
of canals, ditches, and laterals necessary 
for itsirrigation ; and, third, under the 
land itself. The stored water would 
not be used until the dry months of 
July and August, when the Missouri 
and its tributaries are but shallow, me- 
andering streams ; but during May and 
June the watering of this great area of 
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land—soaking it to the depth of a couple 
of feet—would be done directly from the 
streams themselves, or rather from the 
great canal system which would be nec- 
essary to carry the water inland from 
the rivers. This immense body of cul- 
tivated land would therefore act as a 
sort of sponge, and the effect would be 
to reduce the flow of the Missouri as 
though a vast obstruction had been 
thrown across its bed and its water 
flooded over all this land. 

The Mississippi is able to take care 
of its own floods or of the floods of any 
one of its tributaries, but when all the 
rivers which flow into it go on the ram- 
page, death and destruction must be the 
outcome. The equalization of the flow 
of the Missouri River would in a great 
measure mean the control of the Missis- 
sippi and a greatly decreased annual ex- 
penditure for flood protection under the 
River and Harbor Bill. 

The carrying out of such a govern- 
ment policy would not only palliate the 
floods, but furnish homes for hundreds 
of thousands of prosperous farmers and 
result in vast good to the entire nation. 
We would have a dense farming popu- 
lation, occupying small individual areas 
of land and contributing to the pros- 
perity and growth of hundreds of towns 
and cities, where now the country is 
in many places only very sparsely set- 
tled. 


PROBLEMS OF THE YAZOO DELTA. 


FORESTRY, IRRIGATION, AND DRAINAGE ARE 


ALL 


NEEDED FOR THE HIGHEST DEVELOP- 


MENT OF THIS REMARKABLY FERTILE REGION. 


HE Yazoo Delta lies in the north- 
western part of Mississippi and, 
broadly speaking, embraces a stretch of 
country along the Mississippi River 
from Memphis, Tenn., to Vicksburg, 
Miss. Its eastern boundary is formed 
by the Tallahatchie and Yazoo Rivers, 
or, more properly, by a range of bluffs 
which extend in an arc away from the 
Mississippi, touching that stream at the 
two cities mentioned. Strictly speak- 
ing, the delta lies at the lower end of 


the Yazoo River, and is formed by the 
lands enclosed between that stream and 
the greater one which gives the state 
its name. This is a region of winding 
bayous and slow-moving streams, which 
interlace and intersect, forming a net- 
work of waterways and making islands 
of almost all tracts of country in the 
region. In fact, the whole delta area 
is an island, because bayous at the 
northern end connect with the Talla- 
hatchie, drawing their waters from the 
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Mississippi River itself. The Talla- 
hatchie flows into the Yazoo, which in 
turn flows into the Mississippi at the 
southern end of the delta. This region, 
much of whose lands are perennially 
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DELTA AND VALLEY OF THE YAZOO 
RIVER. 


THE 


inundated, is naturally of a remarkable 
fertility, and the Yazoo Delta has be- 
come famous for its cotton crops. 

The census of 1900 showed that the 
Yazoo Valley, which in its larger di- 
mensions is 200 miles long by 65 miles 
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wide and contains about 6,200 square 
miles, contains 20 per cent of the im- 
proved lands in Mississippi, which yield 
30 per cent of the total crop value of 
the state. It is pointed out by the 
Bureau of Soils, U. S. Department of 
Agriculture, that agricultural condi- 
tions of the region can be very much 
improved, so that it will far surpass 
present conditions. 

As early as 1718 the French recog- 
nized the agricultural value of the Yazoo 
country, settlements being made at that 
time. Again, under the sovereignty of 
England, in 1763, there was a new in- 
flux of colonists, and during the Revo- 
lution the settlements afforded a safe 
harbor for refugees from both parties to 
the conflict. During the earliest colonial 
days agriculture was subordinated to the 
fur trade, but it was not long before 
many crops were raised, tobacco and 
indigo being the staples. With the 
English occupancy the cultivation of 
cotton was adopted, and from that time 
to this it has been the staple article and 
has been grown to the exclusion of 
almost every other crop. 

Even now, with a soil and climate 
adapted to a most extensive range of 
products, and with every assurance that 
stock raising, truck farming for the 
early northern markets, or the cultiva- 
tion of rice would produce a greater 
revenue and in other ways be distinctly 
advantageous, it remains a fact that 
many important articles of home con- 
sumption are brought into the country, 
including foodstuffs inferior to those 
which might be raised at home. Even 
the corn to feed the necessary farm ani- 
mals is not produced in sufficient quan- 
tities to supply the local demand. In 
addition to this, much of the cotton land 
is deteriorating in value from too long 
a consecutive period in one crop. 

Conditions in the Yazoo Delta are those 
which pertain to almost all regions where 
there is an annual overflow from a river 
bearing large quantities of silt. The 
banks of the streams from continual de- 
posits are higher than the interior coun- 
try, forming natural dikes on which the 
cultivated areas are found. The back 
country, which is perennially inundated 
by the water which backs up from the 














WINTER SCENE IN YAZOO DELTA, MISSISSIPPI, SHOWING SUBMERGED FORESTS. 
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A CONDITION 


OFTEN MET IN WINTER AND SPRING. 


Mississippi and gets in through breaks 
in these uplands, is exceedingly fertile, 
and in a great measure is covered with 
hardwood forest, in which, in some 
places, extensive lumbering operations 
are being carried on. Through these 
back country stretches there are innu- 
merable bayous, sometimes forming 
lakes of considerable size, and in others 
long stream-like threads of water- 
courses. In the late summer and early 
fall these are at their minimum depth, 
but in the period from January to June, 
and more particularly in March, they 
are apt to be obliterated, except as they 
are indicated by clear spaces in the 


forest, in the general inundation which 
covers the ground to an average depth 
of about three feet. 

The Yazoo and Sunflower Rivers and 
Deer Creek are the principal water- 
courses in the Delta country. Directly 
east of the Yazoo River, which forms 
the eastern boundary of the Delta 
country, there is a higher section of 
ground, which rises abruptly from the 
bank of the river toa height of from 
500 to 700 feet above. the flood plain. 
The soil over this hill country is a silt 
loam, fertile and highly productive, but 
of such a peculiar consistency as to be 
remarkably subject to damaging ero- 
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sion, melting away like sugar into the 
streamsand gullies, even where the sur- 
face is comparatively level. 

In fact, the soil conditions are quite 
as peculiar and interesting as the topo- 
graphic. The soil of most of the area, 
that which is technically known to the 
Bureau of Soils of the Agricultural De- 
partment as Sharkey clay, covers two- 
thirds of the delta, and this is the por- 
tion annually overflowed. Each flood- 
ing leaves sediments of the richest char- 
acter. Unfortunately these floods do 
not subside until it is too late for cotton 
planting. Mr. Whitney, chief of the 
Bureau of Soils, says that much of this 
land will produce two bales of cotton 
per acre, a phenomenal yield, and with 
cotton at ten cents a pound, a project 
to reclaim these lands by drainage is 
naturally agitated. Asandy loamalong 
the streams is now used for cotton, but 
has been worked out by too long crop- 
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ping in that staple, and its favorable 
location near navigable streams makes 
it fit for the production of early crops 
for market. It has admirable drainage, 
and early Irish potatoes should give a 
profit of $200 an acre. A loam con- 
tiguous to this is particularly well suited 
to cotton, as a good stand can be had 
nearly every year. The Yazoo clay, 
which, next to the Sharkey clay and 
the upland silt loam, is the most com- 
mon soil, needs under-drainage to make 
it of the best use, as it is hard to culti- 
vate unless conditions are just right. 
For example, if it is plowed at the right 
time, it can be made loose and friable 
during the cultivating season. If it is 
plowed when wet, it sinks back into a 
solid mass, whose surface, on drying, 
becomes solid and compact. If it is 


too dry when plowed, the result is seen 
in long rows of brick-like clods, which 
are as intractable as boulders. 





Courtesy Bureau of Soils. 


GULLIES WITH VERTICAL 


WALLS EAT INTO CULTIVATED LAND WITH REMARKABLE RAPIDITY, AND THIS 
MAY BE PREVENTED ONLY BY REFORESTATION, 
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BEECH GROWTH ON UPLANDS NEAR THE YAZOO DELTA. 


SURFACE, ONCE BADLY GULLIED 


AN 








Courtesy Bureau of Soils. 


INSTANCE OF EROSION OVERCOME BY FOREST. THE 
,» IS NOW HELD INTACT, 
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To cope with these various soils and 
conditions various means are suggested. 
For the smaller areas improved methods 
of cultivation and a wider range of crops 
are needed, and these will come in time. 
The principal problems and the largest 
ones lie with the upland silt loam, to 
the east of the delta, and with the 
Sharkey clay inthe back country. Here 
the kindred aids of forestry, drainage, 
and irrigation must be invoked. For 
the present, forestry will be valuable to 
check the erosion of the small streams, 
which flow directly into the delta drain- 
age system. These cut back rapidly 
into the upland soils, and what was once 
a level elevated plain is gullied and ex- 
ceedingly rough. At first it will be 
necessary to bind this as far as possible 
with Bermuda grass or Lespedeza, and 
in some places alfalfa would be a suc- 
cessful crop and would insure a consid- 
erable return in stock raising. In the 
localities locally known as Cane Hills, 
where the erosion has been most marked, 
nothing short of permanent reforesta- 
tion will get the best returns. Open 
forestation would interfere but little 
with the value of this extensive area 
for cattle grazing, and Lespedeza, which 
flourishes in the shade, would afford 
good forage. 

The most important gains could be 
attained with a system of drainage to 
supplement the natural levees along the 
streams. In many places these streams 
twist and turn and their banks enclose 
a large area of the rich bottom land 
subject to annual overflow. In some 
cases an artificial levee half a mile in 
length would complete a large circuit of 
dikes, enclosing from inundation an 
area of fertile soil of considerable ex- 
tent. This planted in cotton would 
yield in the first year enough to pay the 
cost of the work and would be peren- 
nially productive. It could also be ar- 


ranged to flood it at any time, to aug- 
ment its fertility, with the silt-laden 
waters of the rivers at flood periods. 
Also this water could be controlled 
for irrigation, and with perfect soil con- 
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ditions much of the delta land could be 
profitably grown to rice. This crop 
would have advantages known to no 
other locality. In the first place, it 
would have the inexhaustible water 
supply of the Atlantic Coast States and 
would have the same advantage of a 
direct application from the streams to 
the lower lands without any expense 
for pumping. In common with the 
Gulf States it would have a firm soil on 
which heavy harvesting machinery 
could run, thus combining the great 
advantages of the two most important 
rice-growing areas. 

The national government does not 
at present contemplate engaging in 
reclamation ventures in this region. 
The’ Bureau of Soils in pointing out the 
measures which should be adopted for 
proper utilization of the resources rec- 
ognizes that some of the projects are 
too large in scope to be attempted with- 
out state or national aid, or at least 
without the investment of great capital. 
But some of the reclamation can be done 
by private individuals and to good ad- 
vantage. Itsuggests that proper meth- 
ods of forestation in the upland region 
would make a valuable timber reserve 
for the future needs of the state, and 
state aid might properly be enlisted in 
such forestation. These forests would 
supply the demand when the timbered 
areas of the lowlands are all cut over, 
and the place they once occupied given 
over to cultivated crops, which, under 
the drainage and irrigation systems sug- 
gested, would yield much more valuable 
returns. 

For immediate benefits less depend- 
ence must be placed on a single crop— 
cotton ; the feed for stock, supplies for 
laborers, etc., could and should be pro- 
duced at home. The older plantations 
should more generally understand the 
use of fertilizers for the cotton lands 
with depleted soil resources. Truck 
farming on the Yazoo sandy loam and 
the planting of binding grasses and for- 
ests with stock raising in the Cane Hills 
would also be particularly beneficial. 




















JUNE FOREST FIRES. 


DAMAGES WROUGHT BY THE FLAMES WHICH 
WERE MAINLY CONTINUATIONS OF THE DESIRUC- 
TION WROUGHT IN THE PRECEDING MONTHS. 


N account of forest fires is necessa- 

rily an-iteration and reiteration of 

old and well-known causes and effects. 
Year after year the annually recurring 
dry seasons bring their records of de- 
struction in the fires which devastate 
the woods of North America, and in 
most cases the damage is the result of 
a moment’s carelessness or neglect. It 
is quite discouraging to note the long 
time required to bring the general public 
to a proper realization of the fact, to 
quote Gifford Pinchot, Forester of the 
United States Department of Agricult- 
ure, that ‘‘ of all foes which attack the 
woodlands of North America no other 
is so terrible as fire.’’ A contemplation 
of the great fires of the past is an object 

’ lesson for the present, yet every decade 
is marked by a forest fire disaster en- 
tailing incalculable loss to this country. 
The Miramichi fire of 1825 destroyed 
in nine hours a belt of forest 80 miles 
long and 25 miles wide along the Mira- 
michi River, in New Brunswick, killing 
every living thing in its path, including 
fish, which were found dead in heaps 
ontheriverbanks. Several towns were 
destroyed and at least 160 persons per- 
ished. Even more terrible than this 
was the Peshtigo fire of 1871, which 
covered over 2,000 square miles in Wis- 
consin and killed 1,500 persons. Atthe 
same time a fire in Michigan burned a 
strip 180 miles long and 4o miles wide, 
clear across the state, and brought death 
to several hundred people. In 1881 
Michigan was again visited by a severe 
fire, covering nearly 2,000 square miles 
and killing nearly 500 persons. The 
fire near Hinckley, Minnesota, in 1894, 
destroyed $25,000,000 worth of prop- 
erty ; 2,000 persons were left destitute, 
and 500 lives were lost. Had it not 
been for the heroic conduct of locomo- 
tive engineers and other railroad men 
the loss of life would have been trebled. 
In the case of the Hinckley fire, a little 
forethought would have obviated thedis- 


aster, as the fire was smoldering for days 
near the town and could have been easily 
put out before the high winds came and 
drove the flames with. uncontrollable 
fury. Last year great fires in Oregon 
and Washington involved losses amount- 
ing to almost $13,000,000, and thou- 
sands of forest animals were destroyed. 
In this case the loss of life was not so 
great asin the eastern fires, owing to the 
fact that the areas were not thickly set- 
tled, but at least 20 persons met death. 
In all these cases the fires were in Sep- 
tember or October, the worst months, 
the fall in general being the time of 
geatest danger. In the case of a dry 
spring, such as has prevailed in many 
parts of the country this year, the losses 
in the spring months and early summer 
are apt to be severe. 

It can be stated, however, that many 
of the states are becoming alive to the 
danger from forest fires, and some have 
careful laws drawn to prevent this dan- 
ger. Minnesota, for example, has a 
good system of fire patrols and wardens, 
and the laws for the prevention and 
control of forest fires have been care- 
fully framed and have proved efficacious 
in practice. ‘The Forest Commissioner’ 
of Maine has just sent notices all over 
his state calling the attention of the 
public to the grave danger from fires in 
the woods, and giving precautions, pen- 
alties, and warnings to all who set fires 
in timbered areas. The state foresters 
of Washington are now preparing them- 
selves to forestall during the coming 
dry season any repetition of last year’s 
catastrophes, and the state commis- 
sioner of public lands is appointing 
many men whose business takes them 
into the timbered country as fire war- 
dens and patrolmen, and under the forest 
laws of the state all state land cruisers 
are ex officio fire wardens. ‘The National 
Bureau of Forestry has undertaken dur- 
ing the present year an exhaustive study 
of the fire problem, and the operations 
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of the field parties now looking into the 
matter will be shown invaluable sug- 
gestions when the collected material is 
made available. 

As in May, so in June, the fires did 
most damage in the New England 
States and in New York and Pennsyl- 
vania. In fact, the most serious of the 
fires of the past month were but contin- 
uations of the month before, and ex- 
ceeding them in extent and damage 
done, until they were providentially 
quenched by rains just after the first 
week of June had passed. So pro- 
nounced did these fires become that 
they cast a veil of smoke along the 
northern Atlantic seaboard, and the 
cities of Boston, New York, Philadel- 
phia, Baltimore, and Washington were 
shrouded in partial darkness for several 
days. ‘This effect was most noticeable 
in the vicinity of New York city, and 
the smoke haze was partly responsible 
for the running aground of the trans- 
Atlantic liner Deutschland in New York 
harbor. 

Maine.—A writer in the American 
Lumberman places the Maine forest fire 
losses in the past two months as high as 
$10,000,000, and other estimates range 
from that figure down to $2,000,000. 
It is probable that an average between 
these two sums will more nearly ap- 
proximate total of losses, though it is 
hard to make close calculations at this 
time. It is certain, however, that the 
devastation has been widespread and in 
many localities complete. These fires 
were at their height about June 6, and 
were at that time general over a large 
portion of the state. The 35 fires re- 
ported by Forest Commissioner Ring on 
May 20 had increased to at least 100, 
most of them in the northern and east- 
ern sections. They were general along 
the New Brunswick border from Eagle 
Lakes south to Schoodic Lake, destroy- 
ing several settlements and many lum- 
ber camps. Moosehead Lake has been 
practically surrounded by flames, and 
the.country between Machias and Ban- 
gor, especially in the neighborhood of 
Cherryfield, has suffered severely. 
Fourteen miles of the Bangor and 
Aroostook Railway have been de- 
stroyed, and at least 30 sets of farm 
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buildings. In fact, it is hard to name 
a single river valley in the whole state 
which has not been fire-swept in a 
greater or less degree. Two lives are 
known to have been lost, one at Naple- 
ton and one at Haynesville. On June 
8 heavy rains effectually quenched most 
of the New England fires, including 
those of Maine, especially near the 
coast. This rain was practically the 
first to break a fifty days’ drouth, which 
had reduced the country to a state of 
tinder. 

New Hampshire.—The White Moun- 
tain region in the neighborhood of Ber- 
lin and Berlins Falls was swept by forest 
fires on June 4, and the two places were 
practically surrounded by the flames. 
Groveton, to the north, was also threat- 
ened, and at one time all the inhabitants 
had prepared to leave. From Milan, 
near the Maine border, southwest to 
Littleton and Bethlehem, near the Ver- 
mont state line, the fires were general. 
In addition, there were fires in the neigh- 
borhood of Ashland, near Lake Winne- 
pesaukee. Ashes from these fires in the 
northern part of the state fell in the 
streets of Nashua, in the extreme south- 
ern part. New fires were reported from 
the southern part on June 6, and the 
state’s losses were at that time estimated 
at $3,000,000. One-third of this figure 
is probably nearercorrect. Some of the 
New Hampshire fires, as well as those 
in Maine, are known to have been started 
from sparks from locomotives. 

Vermont.—Fires were general through 
Vermont in the early part of June, rang- 
ing from Island Pond, on the north, as 
far south as Wallingford, below Rut- 
land. ‘Two tracts of 2,000 acres of fine 
timber were completely devastated, one 
at Wallingford and oneat Danby. Res- 
ervoirs of city water supplies were nearly 
empty, until the rains of June 8 partly 
refilled them and quenched the fires. 

Massachusetts.—Eastern and central 
Massachusetts were visited by fires in 
the early part of June. The lossin the 
Connecticut Valley is said to amount to 
$200,000. Fires have been reported as 
extending from Granville, Mass., and 
Coleridge, Conn., as well as from Con- 
way, Goshen, and West Hampton, Mass. 
In the southeastern part of the state 250 
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acres were burned over about 8 miles 
north of Bedford. 

New Jersey.—Large tracts of land in 
the vicinity of Lakewood and Lakehurst 
were burned over June 4. Special trains 
were sent with crews to fight the fires, 
which at first were uncontrollable. The 
burned tracts were along the line of the 
Ridgeway branch of the Central Rail- 
road of New Jersey, and the flames were 
presumably started by sparks from lo- 
comotives. 

New York.—The June fires in the 
Adirondacks were but continuations of 
those which started in April, though the 
scene of the heaviest fires shifted from 
the Lake Placid region, the storm center 
of the principal earlier conflagrations, 
to the Catlin Lake and Cold River coun- 
try. OnJune 6 Governor Odell author- 
ized the state comptroller to furnish 
Colonel Fox, forest commissioner, with 
funds to more effectually fight the 
flames. Opinions had been expressed 
that Colonel Fox had been hampered 
in the good work he was doing with his 
army of fire-fighters by a lack of funds. 
On June 8 the drought which had pre- 
vailed for nine weeks was broken by 
heavy rains. Although more than an 
inch fell the fires were not entirely 
quenched, as they were burning deep 
in the forest floor, and only days of 
downpour can effectually extinguish 
them. With the force of men in the 
field to fight the remaining fires, it is 
felt that all danger is practically over. 
On June 10 Samuel Pasco, indicted for 
the offense of starting fires which wiped 
out villages and swept away millions of 
dollars’ worth of property, was arrested 
near Glens Falls. He did not attempt 
to explain his motive in setting the 
fires. Estimates of the damage done 
in New York are scarcely trustworthy 
as yet, but conservative computations, 
based on the calculationsof persons who 
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ought to know, place the loss at not less 
than $5,000,000, and it is possible that 
a full investigation will show more. 

Michigan.—Forest fires raged for 
three days following June 13 near Eck- 
erman and other points in the northern 
Michigan peninsula, much standing tim- 
ber as well as logs, cordwood, and tan- 
bark being burned. 

Washington.—Reports from Seattle, 
dated June 11, state that fires threaten 
serious destruction near the town of 
Enumclaw, which narrowly escaped de- 
struction in the fires of last fall. The 
woods are ablaze all around Granite 
Falls, and Ellsworth Camp, on Nasel 
River, was destroyed, with a loss of 
about $10,000. The fire burned through 
about three sections of timber owned by 
the Weyerhauser syndicate. 

California._-A newspaper report from 
Chinese Camp states that lightning ig- 
nited dry grass and caused a fire which 
spread over 30,000 acres on Hughes 
Brothers’ grazing range on Marsh’s 
Flat. This range runs into the moun- 
tains, and as there were 3,000 head of 
horses and cattle on it, it is thought 
that many of them undoubtedly per- 
ished. ‘This fire started June 8, On 
June 18 more than 2,000 acres of graz- 
ing land were burned over near Beals- 
ville, on the summit of Bear Mountain, 
in Kern county. 

Canada.—The villages of Hopewell 
Cape and Musquash, in New Bruns- 
wick, have been reported destroyed as 
a result of forest fires which surrounded 
them for days before the fire-fighters 
were driven back. ‘Two steamers were 
destroyed, several bridges, many resi- 
dences and manufacturing plants, as 
well as the court-house of Albert county, 
in which Hopewell was situated. About 
800 people were left destitute. Fire in 


the Laurentian region near Montreal 
was still burning fiercely on June 5. 








RECENT PUBLICATIONS. 


Any of these books will be sent by the publishers of ‘‘Forestry and Irrigation,’ postpaid, to any 
address on receipt of the published price, with postage added when the price is marked ‘‘net.”’ 


Silviculture. By ALBERT FRON, Agricultural 
Engineer and Assistant Inspector of 
Streams and Forests. With an introduc- 
tion by Dr. P. Regnard, Director of the 
National Agricultural Institute. Illus- 
trated by 55 half-tone engravings and text 
figures. 16mo. Pp. 563. Price, paper, 
5 francs ($1.00) ; bound, 6 francs ($r. 20). 

This volume is the latest of a series of man- 
uals published by J. B. Balliére & Fils, Paris, 
under the general title of Encyclopédie Agri- 
cole. 

As the preface states, it is intended to be a 
popular exposition of the principles of silvi- 
culture, or forestry, as we too often say in this 
country, and at the same time to be a practical 
guide to woodland owners, large and small. 

The book follows the usual line of European 
works of the kind, and goes even farther than 
most of them in considering general principles 
briefly and practical methods in detail. This 
is perhaps no fault in a work distinctly intended 
for French farmers, yet one cannot help re- 
gretting that such books are not broader in 
their scope. If a Canadian or an Algerian, for 
instance, wanted to learn something of silvi- 
culture, this would avail him little. This point 
of view, however, has not yet found many sup- 
porters in Europe, and the book before us is 
not to be condemned on that account. Within 
the lines that the author has laid down he has 
done well. 

For American foresters the only especial 
value that the book has is a good #vench for- 
estry bibliography, a list of French forestry 
associations and journals, and a chapter upon 
forest fire insurance. From the last it appears 
that while the French companies do not seek 
such business, it is possible to insure forests in 
almost any part of France against loss by fire. 
The indifference of the insurance companies 
seems to be due largely to the lack of knowl- 
edge upon which to base equitable rates, but 
when it is stated that the maximum premium 
is Io per cent on young pine forests and less 
than I per cent on mature deciduous forests, 
the difference between the security in that 
country aa in this is emphatic. 

ALFRED GASKILL. 


Handbook of Birds of the Western United States. 
By FLORENCE MERRIAM BAILEY. Pp. 
512. Illustrated. Houghton, Mifflin & 
Co., Boston, Price, $3.50 net. 

This book describes the birds of the United 
States found west of the rooth meridian, each 
species being designated by plumage, distri- 
bution, nest, and food. Some idea of the great 
number of birds in the western United States 
may be gained from the fact that though the 
descriptions are brief, the volume contains 


over 512 pages. The introduction contains 
much valuable information, condensed to a 
point to be of use to the amateur ornithologist, 
and to students of the subject generally. The 
volume is abundantly illustrated with over 600 
text drawings and 33 full-page plates by Louis 
Agassiz Fuertes, recognized as the best bird 
artist since Audubon. Valuable bibliographies 
are given, with bird lists, and many useful 
hints on the study of ornithology from the 
viewpoint of the general naturalist, collector, 
odlogist, or economic ornithologist. 


Analytic Keys to the Genera and Species of North 
American Mosses)s By CHARLES REID 
BARNES, Professor of Botany, University 
of Wisconsin. Revised and extended by 
Fred De Forest Heald, Fellow in Botany, 
with the codperation of the author. Pub- 
lished by the University, Madison, Wis- 
consin. Pp. 368. - Price, $1.00. 

This work, with its careful details, has a 
value to bryologists and amateurs which can- 
not easily be calculated. To persons making 
a life study of mosses it presents some new 
ideas in the presentation of genera and species, 
and in a sensible method of nomenclature. 
Through amateurs, who by its help may be 
able to better gather the facts of distribution, 
variation, and relationships, the use to the bry- 
ologist will be apparent. An earnest student, 
equipped with microscope and this manual, 
ought to be able to identify any mosses which 
he may collect in this country, and itis with 
the idea of encouraging a study of the mosses 
that the keys are published. More than 100 
pages of the publication are given up to an 
appendix giving descriptions of species and 
varieties. 


Public Roads in New Jersey. Ninth Annual 
Report of the Commissioner of Public 
Roads. By HENRY I. Bupp. Pp. 243. 
Illustrated. Public Printer, Trenton, New 
Jersey. 

The question of building good public roads 
in the United States is one that is receiving an 
increasing amount of attention. The move- 
ment for better highways is becoming one of 
the most important before our people, and 
New Jersey is well in the lead of the action 
along this line. For several years past a large 
amount of work has been done, and each report 
of the road commissioner shows a gratifying 
increase in the mileage of good roads con- 
structed. In addition to containing a detailed 
statement of all the road work done during 
the past year, which will be of great interest 
to citizens of the state, this report could be 
used to advantage as a text-book on the sub- 
ject of good roads, as it contains descriptions 
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of the methods pursued in New Jersey and 
elsewhere in road building and the materials 
used. There is also a text of the road laws, 
and methods of assessing taxes for road-build- 
ing funds. 


Handbook on Linear Perspective, Shadows, and 
Reflections. By Orro Fucus, Director of 
Maryland Institute Schools of Art and 
Design, Baltimore, Md., and formerly Pro- 
fessor of Drawing at the United States 


Naval Academy. Published by Ginn & 


Co., Boston. Pp. 44, plates 13. Price, 
$1.25. 

This is a comprehensive and concise treatise 
on perspective drawing and should prove valua- 
ble to both teacher and student, and to artistr 
generally. The explanations are simple yet 
clear, and the plates and problems follow ‘ugic- 
ally the consecutive steps through which the 
book develops the subject. A particular ad- 
vantage is the arrangement of the plates, which 
are double-page size and are placed loose in a 
small portfolio in the back, so that they may 
be used side by side with the explanatory text. 
A study of this work should fix in one's mind 
the principles on which the whole theory of 
perspective is based. 


Forty-fifth Annual Report of the State Horticul- 
tural Society of Missouri. Published by the 
State Printer, Jefferson City, Mo. Pp. 416. 
Illustrated from photographs. 

This report contains the usual list of officers 
of the society and the accounts of the meetings 
held during 1902, one in June at Eldon, and one 
in December at Springfield. At these meetings 
valuable papers were read on ornamental and 
fruit trees, flowers, and vegetables. There is 
some attention paid to forestry and irrigation, 
and in addition to the work done in the state 
there are incorporated with the report a number 
of extracts from authoritative sources. An 
interesting report on the growing of strawber- 
ries under irrigation tells of a six and eight fold 
increase in yield, with better quality of Socio, 
though they ripen a few days later. To the 
practical horticulturist of Missouri the book 
should have considerable value. 


Annual Report of the State Geologist of New 
Jersey for the year 1902. Accompanied 
by three forest bulletins. Pp. 150. Two 
diagrams. Published by the State Printer. 

Problems of wood and water come in fora 
large share of the State Geologist’s report. 

Forestry occupies a considerable space with 

accounts of work, of practical aid to land- 

owners in handling forest lands, of forest fires 
with methods for their checking and control. 

In the report and the accompanying bulletins 

there are also articles on ‘‘ Forest Fires in New 

Jersey During 1902,’’ ‘‘ Notes on Basket Willow 

Culture,’’ ‘‘ Does Forestry in New Jersey Pay,’’ 

which is answered in the affirmative, and ‘‘ For- 

est Reservations in the Pines Belt of New Jer- 
sey.’’ The relation of the forests to the water- 
sheds of the state are pointed out, especially in 
relation to the floods which visited the Passaic 


region during the spring of last year, and in 
relation to the artesian water supply, which is 
an important item in New Jersey. 


Twenty-third Annual Report of the New Jersey 
State Agricultural Experiment Station, and 
the Fifteenth Annual Report of the New 
Jersey Agricultural College Experiment 
Station, for the year ending October 31, 
1902. Published by the State Printer, 
Trenton. Pp. 594. Illustrated by draw- 
ings and photographs. 

Several reports are included in this book, 
making it comprehensive in the extreme, and 
it contains expert testimony from state chem- 
ists, biologists, botanists, entomologists, etc., 
whose thorough experiments during the past 
year have been of a most practical nature. 
Some space is devoted, naturally, to the famed 
Jersey mosquito, and the methods used for the 
checking of the pest, and the work being done 
along this line, if carried on systematically, 
should rid the state of most of the obnoxious 
insects. 


American Park and Outdoor Art Association. 
Sixth Annual Meeting, Boston, 1902. In 
three parts. Part I, Proceedings; part II, 
Addresses; part III, School Garden Papers. 
Pp. 86, 46, and 44. Published by the Sec- 
retary at Rochester, N. Y. 

The second part of the report is naturally of 

a more general scope and contains addresses 
by John De Witt Warner, J. Horace MacFar- 
land, and Myra L,. Dock, member of the Penn- 
sylvania State Forestry Commission. Though 
the association concerns itself mainly with zs- 
thetic considerations, as its name signifies, 
they do not lose sight of practical values, and 
aim, especially in connection with the conser- 
vation of the forests, to wed the interests of use 
and beauty. 


Report of the Michigan Forestry Commission for 
1902. Pp. 107. Illustrated by 38 plates 
from photographs. Published by the state 
printer, Lansing, Mich., 1903. 

This excellent report, prepared by the com- 
mission of a state which is more and more be- 
coming alive to the needs of careful forest 
management to husband its resources, holds 
lessons for every state. A number of men in 
the state are aware of the deterioration which 
will take place in farm and other values if the 
forests are not properly conserved, and they 
are carrying on a vigorous er fa of educa- 
tion and example in the face of some criticism 
and a lack of sufficient fundsto bring forth the 
best fruits of their beliefs. 

Every one of the many reports in this vol- 
ume are of interest, and all of them taken to- 
gether form an exposition of the needs and re- 
sources of the Michigan forests. There are 
more than twenty carefully prepared papers, 
and it would be unwise to single any one out 
for particular comment, as each presents the 

articular point of view of some authority or 
industry. Michigan’s wealth bears a close re- 
lation to her forests, not only through such 
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manufacturing establishments as those which 
have made Grand Rapids noted as a furniture 
center, but through the connection between 
her forests and water supply, farms and or- 
chards, and her mines and railroads. The 
report brings these points out clearly, and 
should do much toward educating the mass of 
the people into a cordial support of the work 
to which the members of the commission are 
pledged. 


The Principal Species of Wood: Their Character- 
istic Properties. By CHARLES HENRY 
Snow. John Wiley & Sons, N. Y. Pp. 
203. Illustrated with 39 half-tone plates 
and a large number of helpful text figures. 
Price, $3.50. 

The author of this work has produced a book 
of a distinctly new type, designed particularly 
for the instruction of woodworkers and other 
users of such material, on the distinguishing 
characteristics of the principal American and 
a number of foreign woods An admirable 
feature of the book is the presentation of tech- 
nical information in a popular style, and we 
believe the author has succeeded in making 
his subjects clear to the layman. No attempt 
is made to give exhaustive descriptions of 
species. The author has aimed rather to 
acquaint the reader with the wood and botan- 
ical characteristics of all of the important 
genera of trees, such as the Oaks, Ashes, Maples, 
Pines, Spruces, Firs,etc., met with in commerce. 
Brief attention is also given to the great classes 
to which arborescent plants belong—Exogens 
and Endogens. A full enumeration of all the 
important timber species is given and a host 
of useful information is brought together in 
concise form under each, including particular 
mention of the uses, qualities, mechanical and 
distinguishing features of the wood. Some 
125 or more species of native and exotic trees 
are thus treated. The excellent half-tone 
composite plates illustrate the characteristic 
habit (crown and trunk) of the tree in nature, 
a representative species in each genus being 
chosen ; the characteristics of the bark and of 
the wood are also clearly shown in connection. 

' The reader cannot fail to receive much assist- 
ance from this book in becoming acquainted 
with our common and useful timber trees. 

The author wisely admits the possibility of 

errors in getting together so much technical 

information, but we note only two slips of 

importance, which should be corrected in a 

future edition. Plate 17 lookssuspiciously like 

Salix babylonica, while ‘‘ Plate 18 (Catalpa)’’ 

is mainly Paulownia imperalts, only the figure 

at the lower left-hand corner illustrating 

Catalpa. 


Journal of the Columbus Horticultural Society, 
1902. Pp.154. Illustrated by half-tones. 
Published by the Society at Columbus, 
Ohio. 

Four numbers of the quarterly journal of 
the Horticultural Society make up the volume 
andthe report for the year. They comprise the 
proceedings of the society, reports and papers 
read, etc. They show a successful year for the 


society and for horticultural work in the state, 
with considerable attention paid to questions 
of forestry. 


The Mountains of California. By JoHN Murr. 
Pp. 381. Illustrated by 54 engravings and 
maps. Published by the Century Co., New 
York. Price, $1.50. 

No other person is so well fitted to write of 
the mountains of California as John Muir, 
whose life among them has given his character 
the rugged yet beautiful characteristics of the 
Sierras. The Century Company has issued a 
new edition of this great work, which tells not 
only of the mountains themselves, but of the 
trees that clothe them and the wild life which 
they harbor. Next to a visit to the Golden 
State, where one is never out of sight of moun- 
tains, this book will give the best appreciation 
of the beauties of the Coast Range, the high 
Sierras, and the ranges of the southern part of 
the state. As a ‘‘nature book,’’ this work 
ranks higher than most of those which have 
been written in the more recent renascence of 
this sort of literature. 


Trees, Shrubs, and Vines of the Northeastern 
United States. By H. E. PARKHURST. Pp. 
York : Chas. Scribner’s Sons. Price, $1.50 
451. With over too illustrations. New 
net. (Postage, 12 cents.) 

In this book the author describes the trees, 
shrubs, and vines of the northeastern United 
States in a popular way, the book being de- 
signed especially for persons who have never 
studied botany. To these it will appeal asa 
valuable guide to a familiarity with the salient 
characteristics of trees, shrubs, and vines. 

Mr. Parkhurst has taken as a background 
for his description of the subject matter the 
collection of trees, shrubs, and vines in Central 
Park, New York, and it is interesting to note 
that this is the first time that a complete de- 
scription of those contained in the park has 
been published. . He considers the collection 
to be the most representative one to be found 
in this country. 

The volume contains accounts of a series of 
botanical excursions in Central Park, with 
descriptions of the various growths seen and 
examined. ‘These chapters are among the best 
popular nature studies we have yet seen. 


The Story of the Trapper. By A. C. Lavt. 
Pp. 284. Illustrated. Published by D. 
Appleton & Company, New York. Price, 
$1 25. (Postage, 12c.) 

This book, by the author of ‘‘ Heralds of 
Empire’’ and ‘‘ Lords of the North,’’ forms a 
part of Appleton’s Story of the West Series. 
In it Miss Laut has told in a vivid narrative 
the story of the trapper, whose work as a fore- 
runner of civilization is here given full and de- 
served credit. The accounts are thrilling and 
all ring true, as written by one who knows the 
conditions and has no need to go for interest 
past the simplest facts. In addition to the 
histories of the trading companies, the book 
gives a prose epic of the trapper’s life. 
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Going to Travel? 


TAKE ADVANTAGE 
OF THE 


Frontier Monthly 


& 








TOURIST BUREAU 


Complete and valuable information 
regarding railroads, hotels, camp- 
ing places, boarding houses, side 
trips, and attractions. Protect 
yourself against unnecessary ex- 
pense and inconvenience. 


ACCURACY ASSURED 
Service is Free 
TO SUBSCRIBERS 
Address 
Ghe FRONTIER MONTHLY 
225 Symes Bldg., Denver, Colo. 





the Dininmnen Monthly is the best and 
liveliest publication west of the Missis- 
sipp Riiver. $1 per year. Sample copy, 
Ten Cents. 
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ALL ABOUT THE 


PACIFIC COAST 


Its Industries, Manufactures, 
Commerce, and 


Business Opportunities 


-IN... 


Enterprise 


The Leading Mechanical and 
Industrial Monthly of the West 














ONE DOLLAR 


SINGLE COPIES 
THE YEAR “© 


TEN CENTS 


Send for Sample Copy 


ENTERPRISE 
Mills Building . . . San Francisco, Cal. 


ADVERTISERS 
FIND 


FORESTRY AND IRRIGATION 


A GOOD MEDIUM 























LAUGHLIN 


FOUNTAIN 
PEN 
The Best at Any Price 


Sent on approval to 
responsible people. 


A Pocket Companion of 
never ending usefulness, a 
source of constant pleasure 
and comfort, . 


To test the merits of 


Forestry and Irrigation 
as an  paveetining Penge | 


we offer xeur ¢ 
these seeene styles super- 
jor to 


$3.00 


grades of other makes for 
only 


00 


Unconditionally Guaranteed 

Pre-eminently Satistactory. 
a week, si ‘pot suited, 
sire t back ad give e you 
$1.10 for it (the’ addit lten 
ts is to pay for your trouble 
& urning the pen). Weare 
to take chances on you 
wanting tor sell; we know pen 
will when you 











ea flexi in tne, a 
it on - 
ect ink feed known to ly Dee 
a a fountain pen making. 
Seat on receipt of $1.00 
mnt poh ~ 


This _ Special Offer is 
$ our Safety P space Wad 


-Remem ao py jot 
just as ed 
lin: — on it; take no 
State whether Ladies’ or 
tlemen’s style is desired. 
lustrations are full size of 

complete article. “Address 

LAUGHLIN MFG. Co., 

841 Griswold St , 

Detroit. Mich. 





In writing advertisers kindly mention FORESTRY AND IRRIGATION. 

















LET US BE YOUR 
BOOK BUYERS 


3333333 


N our plan of serving the readers of FORESTRY AND IRRI- 

GATION we have found so many who have taken advantage 

of our former offer to furnish books on forestry and irrigation 

subjects that we are broadening the scope of our book depart- 
ment so as to furnish any book a reader may want. 

These books are furnished at publishers’ list prices, and 

will be sent postpaid on receipt of price. We save you postage 

and express charges. 


FORESTRY 
Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.).............. $9.00 
ee RELIG DOOR ROMIIOPE: De MM is 4. )so lena ddewe chdceselvecteieacse¥ eeesaces 2.00 
North American Forests and Forestry, Ernest Bruncken................ seeeeeees 2.00 
Rete BORE SOIUICE, TRON SAIL, sons ccc sce cesccccesscececcecccsceeesce 1.00 
Forest Trees and Forest Scenery, G. Frederick Schwarz...............ccceceeeeees 1.50 
West American Cone-neaters, J. GG. TNMON...... oes ccvdiceveccvcccevecceene as 00 1.00 
eR PERRO 2 LOUIE Sn 5 5 micinvyin.aie'g'n.cs0-9:0:6.0 ¥.0:g ade 9's os.wigigineeceisis.cincaus .50 
Flore of the Southern States, A. W. Chapman... ... 2c .cccccccccccsccccvcsescocces 4.00 
Trees of the Northern United States, EB. A. Apgar...........cccecsscccccsescccees 1.00 
Nee ee Sn RO OT a, Sincere c cade civ dieeec¥eedeseevcecounsedioseevs 1.75 
Trees of New England, Dame & Brooks ................seee0ee: he Rea Rees his 1.50 
Studies of Trees in Winter, Annie Oakes Huntingdon .. ........ .......e0e eeeee 2.25 
I ORE. Sas occ GG cv gn'syin.c'breieie wenn see ae.caly oi bieaeeeeo.els 1.62 
en RE NE 5 ee te hu cs 5 adibpa wigs so es O00 bO0 pak seewe es 1.50 
ae EE RN ang 5 Sic ESC os arn Slo s'v bivae'e os cesivines. 0.0 eds cdenesevesiosee 1.50 
ee er NE IN ates s vcls o's e.dienve civeieaisihé ge dts vines ee sae bee.ee i.oo 
American Woods, Romeyn B. Hough (in nine parts), per part...............000008 5-00 
NN EE EEN SONI go in 6.5 0 500,664. 6:40'0 0:5 10410,046 8 0 ¥:0'0ae' 6 v.00 e bela eiores 1.20 
Pi RUN OOO OE a OPOMEET, EMOTE ROU, oo oie sin cre Sc vvctdecabovceeseceseseveceves 1.25 
MME SOROS ETE FUTEE WOME REINO, on Sec case eesecessnccsesecseccserecesene 3.00 
NERC OG STONY, Shy 2G IN oy pc tinsecees ovece ewe Oecive vanes vesicesseees 1.50 
IRRIGATION 
arvigation in the United States, F. Tis Newell .......6ccececsvcjecscvvevecescccseeces $2 00 
Berimecion Mngimeeting, Ferpert BE, WAIN. ... vos ccvcsccccenss sevsccccacecseses 4.00 
aaa NOL REN ARMIN O8F PE UMM fora gan. sic.0 0.0.0 5.0.cunce¥espeweewececcesieesceesié 1.50 
MRC Eee MNURE ON OUDL NoAMNCNPED UU onc. ccc cer ceccedcccceecccevcscsnceses 1.00 
Seem REE MUN MRI UEMMNE 5 Gi SIE Gis snsiolbis o'a's sc o10ersie.e sis caeenivs snes wocueeae 2.00 
SOMIEMCOCED DUGETOIRLAOIN, SUIGOU BION 6 0.5 oie ccc ccc cccceccccce cvcvcvececccessaesios 1.25 
Practcnl Porm Drainewe, Charieg G, Biotec ccc cevessccvecessevceeceiedute 1.00 


If readers desire books not on the above list let us know what they are, 
and we will send them at regular retail price, postpaid. Address 


Forestry and Irrigation 
Atlantic Building Washington, D. C. 





In writing advertisers kindly mention FORESTRY AND IRRIGATION. 






































Don’t Forget It! 


The Pacific Monthly 
for the Pacific Coast 





We are doing the biggest business in bona fide paid 
subscriptions EVER done by any Western magazine. 

If you don’t think so, we'll send you some statements 
that will surprise you, and we'll prove them, too. 


We're dead in earnest about this thing, and we propose 


to get your business. 





HERE’S AN EYE OPENER! 


IN SEATTLE, WASH., the Pacific Monthly has the largest 
bona fide paid circulation of any weekly or monthly periodical 
distributed in the office building of the city. 

The same thing is true of PORTLAND, OREGON. 

The same thing is true of TACOMA, WASH. 

The same thing is true of SPOKANE, WASH. 

The same thing is true of VANCOUVER, B. C. 

The same thing will be true of every leading city on the 
Pacific Coast. 














Our circulation is on the Pacific Coast. If you advertise 


in a Coast publication, that is where you want your circulation. 


We're out for business, and if you mean business and 
want to advertise on the Pacific Coast, 


YOU MUST. USE 


The Pacific Monthly 


PORTLAND, OREGON 





























In writing advertisers kindly mention FORESTRY AND IRRIGATION. 








TO SERVE OUR READERS 


FORESTRY AND IRRIGATION has started a real estate department, 
the services of which are offered to all readers of this magazine. 
It will endeavor, through judicious advertising and correspondence, 
to buy and sell property of every kind. In other words, this depart- 
ment will act as an agent in any transactions our readers may have 
involving realestate. For this service there will be no charge unless 
a sale is concluded, when the usual commission will be expected. 

To all interested we would say that it costs no more than the 
postage from your end to make known your wants —either to ac- 
quire or dispose of property. 














PROPERTIES FOR SALE 


The following are a few of the most desirable of the properties which 
have been listed with our Real Estate Department. They show the 
wide geographic range represented in the department, and are examples of 
the properties we have on our books. Full information concerning these 
and any others which we have will be sent on request. 


PENNSYLVANIA 


FOR SALE.—A country place at Lewisburg, Union county, Penna. Adjoins on 
south the campus of Bucknell University, a natural grove of 27 acres. Thirteen-room 
brick house, in good repair ; barn for horse and cow ; fourteen acres of ground, four in 
fruit and garden, overlooking the valley of the Susquehanna for 60 miles ; seven counties 
visible from front porch ; scenery equal to any on the Hudson; climate that of central 
Pennsylvania ; no malaria ; home sheltered from winds ; many conveniences ; free deliv- 
ery of mail, mountain water in the house, gas, electricity. Seven churches in town. 
Educational advantages unsurpassed ; Bucknell University (co-educational) has 624 
students and is growing rapidly ; students can do two years of professional work. Acad- 
emy and seminary for pupils too young for college. Price, $12,000. 


NEW JERSEY 


FOR SALE.—Fifty acres of land in Atlantic county, New Jersey, on the Great 
Egg Harbor River, one mile south of May’s Landing, the county seat. Fine cedar and 
pine woods. Excellent boating and sailing. Short run by boat to Ocean City and At- 
lantic City. Fine fishing and hunting. Property consists of point extending out into 
the river. Soil sandy, but excellent for small fruits, sweet potatoes, melons, and poultry, 
especially water fowl. Price, $15 per acre. Terms easy. 


VIRGINIA 


FOR SALE.—An excellent farm in Fauquier county, Virginia, 3 miles from War- 
renton, and only % mile from railroad at Meetze Station, with post-office, store, freight 
depot, etc. Property consists of 147 acres rolling land, with good barn; fences, and out- 
buildings ; 75 acres under cultivation; 15-acre woodlot, with good timber. Running 
stream through farm, and several springs. Climate good. Would make an ideal sum- 
mer resort, and is in the best fox-hunting section of the State. Price, only $2,500. 














Address all communications to 


FORESTRY AND IRRIGATION 


REAL ESTATE DEPARTMENT . . . ATLANTIC BUILDING, WASHINGTON, D. C. 
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In writing advertisers kindly mention FORESTRY AND IRRIGATION. 
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PROPERTIES FOR SALE 


NEW YORK 


FOR SAI.E.—About 690 acres of unimproved land in the central part of Long 
Island (Suffolk county, N. Y.), within 60 miles of New York City, and 2% miles from 
railway station, on the Long Island Railway. 

Part of an old estate, and has never been under cultivation. Adjoining tracts have 
made excellent farming land. Soil is sandy, drainage-good; no swampy land ; well 
wooded, chiefly with pine. As the property stands it would make a good game preserve, 
or could be made productive by suitable foresting. 

Price, $10 per acre. An excellent investment for one who would develop the 
property, as it would double in value in a few years. 


WYOMING 

FOR SALE.—Ranch of 415 acres, situated in the southern part of Carbon county, 
Wyoming, 1o miles from the great copper mining district of Encampment, Wyo. Lo- 
cated on Beaver Creek, a tributary of the North Platte River. In cattle section ; fine open 
range for cattle and horses. No sheep within thirty miles. Only three miles to timber ; 
one mile from school arid church ; 14% miles to country store and post-office ; daily mail 
by stages. 

This ranch is under fence, with the exception of I0o acres ; 260 acres under irriga- 
tion ; 85 acres in Timothy and Red Top; 45 acres in Alfalfa, the rest in grain, potatoes, 
and pasture. Good water right for 295 acres; ditch taken out of Beaver Creek, &% mile 
above ranch. A large storage reservoir on the ranch that holds 2,250,000 cu. ft. of water. 
The water is owned by the land—no tax to be paid any company for the use of the water. 
Perfect title to both land and water. Good soil and pure water. 

All kinds of small grains, vegetables, and small fruits can be raised, and all pro- 
duce finds ready market and good prices. 

Comfofttable log buildings. Ranch will yield from 200 to 235 tons of hay this 
season. 

Price —$35 per acre for irrigated land ; $4 per acre for grazing land. Terms easy. 

Will give possession at any time to purchaser paying reasonable price for the crops. 


FOR SALE—.Wyoming cattle ranch, near Saratoga, in the valley of the North 
Platte, 1,880 acres deeded land, irrigated and producing crops ; 3,000 acres State leased 
lands adjoining ; 5 miles fencing. Finest summer range in the foothills of the moun- 
tains, where stock prosper and grow. Plenty of shade, grass, and pure running streams 
of water Fine ranch buildings. Modern 9-room log house, corrals, stable, shop, with 
water-power for grinding sickles. Priority water rights. Good neighbors, school, and 
church. Will sell low, or will rent to capable party for term of years. Profitably oper- 
ated for 17 years. Stocked with Hereford cattle. Price, $30,000. 


: TENNESSEE 

FOR SALE —167 acres in small tracts to suit purchasers ; within 3 mile of Nash- 

ville ; consisting of fertile land suitable for market gardening, and will produce good 
crops of vegetables without fertilizer of any kind. Two electric lines have been surveyed 
through this place, and cars will probably be running within twelve months. There are 
some improvements, ranging in price from $300 to $5,000. Price, $250 per acre, unim- 
proved ; where there are improvements a fair price will be added for same. Terms, one- 


third cash, balance in 7, 2, and 3 years. 


FOR SALE.—1I00 suburban lots, 50x 150 feet, near Nashville, Tennessee, at $60 
per lot. A fine opportunity for investment. Terms, one-third cash, balance in 1, 2, and 


3 years. 
DISTRICT OF COLUMBIA 

FOR SALE.—A handsome dwelling in the most desirable residence section of 

Washington, D. C. The house is a white stone front, with three stories and basement ; 

lot 20x 75; situate on corner of alley. Basement contains kitchen, pantry, and furnace- 

room; parlor floor has drawing-room, dining-room, and butler’s pantry; second and 

third floors contain four large bed-rooms, two hall bed-rooms, bath, and hall closets. 


Price of this property, $13,000. 
Address all communications to 
FORESTRY AND IRRIGATION 


REAL ESTATE DEPARTMENT . . . ATLANTIC BUILDING, WASHINGTON, D. C. 
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Seeds and Seedlings for Forestry Purposes 





Thomas Meehan & Sons, Inc., Dreshertown, Penna. 


Nurserymen and Tree Seedsmen 








Money Rolls to Agents 


that sell nursery stock from the famous 


GREELEY, COLORADO, NURSERIES 


whose stock is better adapted to all localities 
than any others. Agents wanted in every 
county. Write at once for terms and terri- 
tory, giving reference. 


Nut Trees. 


Grafted Pecans, Walnuts, Chestnuts and 
Seedling Nut Trees of all kinds. 


Send four cents for our descriptive catalogue 
and price list. 


THE AMERICAN PLANT & SEED CO. 


NASHVILLE, TENN. 
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ORCHIDS ORCHIDS 


Weare the largest Orchid growers in the 

Unie Maes: bss Ss ek eS 

Our illustrated and descriptive Catalogue 

of Orchids is now ready and may be had 

ouapplication. =< : 2:2 $ @r-s 3 2 
Orchid Growers pee 4 —e 
and Importers... SUMMIT, N. J. :': 2:32 
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KINSTLER WAR BAG 


For Sportsmen, Campers, Etc. 


Holds as Much as a Trunk 
Weight, 354 Pounds 

A Valise on the Cars 

A Pack-Bag in the Woods 
Send tor Circular “*D”’ 


J. KINSTLER, 126 Oak St., Chicago, Il. 














Marble’s 
Safety Pocket 
Axe 


WILL INTEREST YOU 


Send for circular describing it, to- 
oe with numerous conveniences 
or campers and hunters. 














MARBLE SAFETY AXE CO. 


GLADSTONE, MICH., U. S. A. 
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the world. 
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that this publication is printed 
. on is furnished by 


R. P. Andrews & Company <c.), Washington 


Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company 
the Largest Manufacturers of Book Paper in 


IF IN NEED, DROP THEM A dict 
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Valleys 


ARKANSAS VALLEY, COLORADO. Altitude 
3,400 to 4,600 ft.; beet-sugar factories, thousands of 
acres of alfalfa, millions of cantaloupes, extensive 
orchards, flocks of sheep; largest irrigated section 
inthe U.S. Extensive cattle feeding and dairy in- 
terests. Population doubled in five years. 

PECOS VALLEY, NEW MEXICO. Altitude 
3,000 to 4,000 ft.; 175 miles long; on edge of Great 
Plains cattle pastures, affording profitable home 
market for alfalfa and grain; noted for its large 
orchards and fine quality of vegetables; artesian 
belt with 300 flowing wells. 

RIO GRANDE VALLEY, NEW MEXICO. Alti- 
tude 3,700 to 5,300 ft.; 350 miles long; great sheep- 
raising section; mining in adjacent mountains; 
adapted to fruit raising and small farms. 

SALT RIVER VALLEY, ARIZONA. Altitude 
1,000 ft.; 60 miles long and 20 miles wide; special 
industries—early oranges, live stock, vegetables, 
small fruit, alfalfa, bee culture. 

SAN JOAQUIN VALLEY, CALIFORNIA. Alti- 
tude 50 to 4vo ft.; 20 miles long, 50 miles wide; 
wheat raising, live stock, oil wells, alfalfa, raisin 
and wine grapes, olives, figs, citrus and deciduous 
fruits, almonds, walnuts, lumbering and mines in 
mountains. 

ALL FIVE VALLEYS have never-failing water 
supply, extensive systems of irrigating ditches, and 
rich soil, insuring profitable crops. Pleasant cli- 
mate, especially in winter. Thriving towns, afford- 
ing good markets. Directly reached by the SANTA 
FE. 


For information about farm lands, manufactures, 
and general business openings, address 


G. C, DILLARD, G, E. P. Agt., 377 Broadway, N. Y., or 


ladastsiel Commissioner Santa Fe 


-T.&S.F. Ry. System, 
Great Northern Bldg., Chicago 














California, Oregon, 
Washington 


from Chicago daily via the Chicago & North- 


Western Railway. Pullman tourist sleeping q 
cars Chicago to San Francisco, Los Angeles q 
and Portland without change; double berth 
rate from Chicago only $6.00. 


Personally Conducted Excursions 


Three through trains a day to San Francisco, 
Los Angeles and Portland over the only 
double-track railway to the Missouri River. 
Round-trip tickets on sale daily at reduced 
rates 

Write for free booklets, maps and time 
tables or call upon any ticket agent for 
tickets reading via the 


Chicago & North-Western Ry. 


W. B. KNISKERN, 
Passenger Traffic Manager, 
Chicago. 
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* The Traveler 
Who contemplates a trip to Colo- 
rado, Utah, California or the North- 


west should know that 


The Denver & Rio Grande R. R. 


widely known as ‘‘ The Scenic Line 
of the World,’’ has more scenic at- 
tractions than any other route across 
the continent, pe ag | as it does 





the Rocky Mountain Region through 
Royal Gorge, Canon of the Grand 
River, Glenwood Springs, Marshall 
Pass, Black Canon, Castle Gate, and 
the world-famed Salt Lake City. Its 
three through daily trains are equip- 
ped with the latest improved cars of 
allclasses. Its dining car service is 
unsurpassed. For illustrated pam- 
phlets address 
S. K. HOOPER, G. P. &T.A. 


Denver 
Colo. 








SUNSET MAGAZINE 











It pictures the Wonders 
and Special Resources of 
the West, and its pages 
give advertisers oppor- 
tunities offered by no 


ilar character. Especially 
in illustrations is the 
magazine noteworthy. # 


artistic halftone engrav- 
ings. Subscription $1.00 


newsdealers. Published > 
monthly by the Passenger 
Department of ¥ 9 9 
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Southern Pacific Company | 


4 Montgomery St., San Francisco, California 
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ORGANIZED APRIL, 1882. INCORPORATED JANUARY, 1897. 


THE 


American Forestry Association 








OFFICERS FOR 1903. 


President, 
Hon. JAMES WILSON, Secretary of Agriculture. 


First Vice-President, 
Dr. B. E. FERNOW, Ithaca, N. Y. 


Secretary. 


EDWARD A. BOWERS, New Haven, Conn, 


Treasurer, OTTO LUEBKERT, Washington, D. C. 


HENRY S. GRAVES. 
HENRY GANNETT. 
FILIBERT ROTH. 


JAMES WILSON. 
B. E. FERNOw. 


$1r H. G. JoLy pe LoTsBINi®RE, Victoria, B, C. 
CHARLES C. GEORGESON, Sitka, Alaska. 
D. M. RIORDAN, Flagstaff, Ariz. 
THOMAS MCRAE, Prescott, Ark. 
Wo. R. DuDLEy, Stanford University, Cal. 
HENRY MICHELSEN, Denver, Col, 
ARTHUR T. HADLEY, New Haven, Conn. 
Wo. M. Cansy, Wilmington, Del. 
A. V. CLuBBs, Pensacola, Fla. 
R. B. REPPARD, Savannah, Ga. 
CHAS. DEERING, Chicago, II. 

AMES TROOP, Lafayette, Ind. 

HOMAS H. MACBRIDE, Iowa City, Iowa. 
L. W. YaGGy, Hutchinson, Kansas. 
S. C. MASON, Berea, Ky. 
LEWIS JOHNSON, New Orleans, La. 
EDWARD L,. MELLUS, Baltimore, Md. 
JouN K. Hosss, North Berwick, Me. 
N. S. SHALER, Cambridge, Mass. 
CHARLES W. GARFIELD, Lansing, Mich. 
SAMUEL B. GREEN, St. Anthony Park, Minn. 
WILLIAM TRELEASE, St. Louis, Mo. 
CHARLES E. BEssEY, Lincoln, Neb. 
JOHN GIFFORD, Princeton, N. J. 


EpwarD A, BowERS. 
OTTO LUEBKERT. 
GIFFORD PINCHOT. 





FREDERICK V, COVILLE. 
F. H. NEWELL. 
GEORGE P. WHITTLESEY. 


Vice-Presidents. 


EDWARD F. HOBART, Santa Fe, N. M. 
W. A. WADSWORTH, Geneseo, N. Y. 
C. A. SCHENCK, Biltmore, N. C. 
FRANK WHITE. Bismarck, N. D. 

Wm. R. LAZENBY, Columbus, Ohio. 
A. C. Scort, Stillwater, Okla. 

J. T. RoTHROCK, West Chester, Pa. 
H. G. RUSSELL, E. Greenwich, R. I. 
N. E. HANSEN, Brookings, S. D. 
THOMAS T. WRIGHT, Nashville, Tenn, 
Wo. L. Bray, Austin, Texas. 

E. F. HOLMES, Ogden, Utah. 

FRANK W. ROLLINS, Concord, N. H. 
REDFIELD PROCTOR, Proctor, Vt. 

D. O. NourseE, Blacksburg, Va. 
ADDISON G. FosTER, ‘Tacoma, Wash. 
A. D. HopKINs, Morgantown, W. Va. 
THomaAS F. WALsH, Washington, D. C. 
Jos. M. CarEy, Cheyenne, Wyo. 
ELIHU STEWART, Ottawa, Ont. 

Wo. LITTLE, Montreal, Quebec. 

Geo. P. AHERN, Manila, P. I. 

Wo. R. CasTLE, Hawaii. 

J. H. McLeary, San Juan, P. R. 


Annual Dues, $2.00. Life Membership, with exemption.from further dues, $100.00. 


Sustaining Membership, $25.00 a year. 
FORESTRY AND IRRIGATION is the official organ of the Association, and is sent regularly to all members. 

















APPLICATION FOR MEMBERSHIP. 


is aaa he Le SE Pahl yu eae er ee ee er ee a 
AMERICAN FORESTRY ASSOCIATION, 
WASHINGTON, D. C. 


DEAR SIR: I hereby signify my desire to become a member of the American Forestry 


Association. Two dollars ($2.00) for annual dues enclosed herewith. 
Very truly yours, 

































MARDEN spat ot we ™ 


The fertile soils of eastern Oregon or Wash- 
ington yield, in overflowing abundance and in 
the highest perfection, every grain, grass, 
vegetables and fruit of the temperate zone. 












To enable per- 
these favored 






sons to reach 
localities 









without un- 
penditure of \ 
ey, the Union aU 


mecessaryv ex- 








time and mon- 
i NO uy. Pactfichas put 
% LB VY - 

o's pictoR” 









in effect very low rates and 
splendid train service, four trains leaving 
Missourt River datiy for the Northwest. 
One fare plus $2.00 for the round trip. 





Tickets on sale April 7 and 21, May 15 and 19, June 2 
and 16, 1903. 










For full information call on or address 


E. L. LOCMAX, OMAHA, Né&B,, 


General Passenger and Ticket Ageut. 














50 YEARS’ 
EXPERIENCE 







Trave Marks 
DESIGNS 
tavention js probably pi Fiandvook ofl Patents A 200d prescription 
"Scientific Fimerican,, For mankind. 
° 
four months, $l. Sold vay, NH newsdealers. ne wie ai ae 
_ MUNN & Co. 36 1Broadway, New York an pot ae . ee The 


RIPANS Tabules 
CopyriGcHTs &c. 
ne sending a sketch and description may Doct fi d 
wickly socertaine our opinion free whether an ors In 
. Oldest agency for securing nts. 
spate — taken through Munn & Co. receive 
dsomely illustrated: weekly. cir- 
pa om of any eclentife ournal. Terms, Termes’ 93 a 
Branch Office, 625 F St., Washington, D. family bottle rie 60 cents) 
contains a supply for a year. 





In writing advertisers kindly mention FORESTRY AND IRRIGATION 











on . 


aie) | 
JHORBURN'S 


SEEDS 











They have becn Cceveloped by 
careful, thought‘cl propagation 
throughott the Nineteenth cen- 
tury. Thorburn’s 110-page Century 
Catalogue of these 


Seeds of 
a Century 


is the 100th successivo annucl 
issue. If you would have a moro 
beautiful lawn, cr a more produc- 
tive garden, sond for it. It’s free. 


J. M. THORBURN & CO. 
ate cf 13 John Street) 


re! 
86 Cortlandt Street, New York, — 











Harvard University 


Ghe Lawrence 
Scientific School 








Announces the establishment 
of four-years’ programme of 
courses in 


Forestry 








leading to the degree of S. B. 
Instruction in this programme 
will be offered in 1903-’04... 

Information about require- 
ments for admission, courses 
of study, expenses, etc., may 
be obtained by addressing 


J. L. LOVE, Secretary 
16 University Hall, Cambridge, Mass. 


N. S. SHALER, Dean 














YALE FOREST SCHOOL 


NEW HAVEN, 


CONNECTICUT 

















i 
i 


The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Grad- 
uates of collegiate institutions of high standing 
will be admitted without examination, provided 
they can show the requisite knowledge of 
Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 
at Milford, Pike County, Penna. The session in 
1g03 will open July ist and continue seven weeks 























For further information address 





Henry S. Graves, Director, New Haven, Conn. 
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